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The new AWA Orthofidelity range 


Let's start at the beginning. 

A stereo amplifier reproduces sound. 

Sound from a tape deck. Sound from a radio tuner. 
Sound from a record turntable. 

Ideally an amplifier doesn't alter that original sound. 
Any alteration is called distortion. 

An amplifier is there to reproduce. Not to add its own 
characteristics to a recording. 

So far so good. 

However, many amplifiers seem more concerned 
with how pretty they look and how complicated they 
can appear, that they miss the point of what an 
amplifier is all about. 

So AWA are putting the record straight again. 

With a range of high quality amplifiers under the 
name of ORTHOFIDELITY. 

They all feature things you can't see. Just hear. 

Like advanced plug-in modular amplifier boards. 

To give a better sound in the first place. 

And to enable any future fault to be isolated and 
replaced in a matter of minutes. 

Things like audio filters to remove rumble, hiss and 
scratch. 

And there are things you can't hear. 

Like the no-noise knob. 

The name we've given our new twin tandem volume 
control. 

A new concept in volume controls. 

. New because it is actually connected to several 
stages of the amplifier. 

A normal volume knob has fewer connections. 


And fewer chances of keeping control over what's 
happening. 

Like overloading at various stages of the amplifier 
that will cause background noise. 

Our new no-noise knob prevents overloading. 

It also eliminates residual noises that start in the 
pre-amp and tone circuits. 

The result is no noise at normal listening levels. 

No hisses. No rumbles. No distortion. 

Just clear, deep, honest sound. 

Which we believe is what an amplifier is all about. 

But even while we were ahead we didn't stop. 

At the end of our range of new amplifiers is our new 
hi-fi tuner. 

Which we've made part of our ORTHOFIDELITY 
range. 

Compared to all the other tuners you've ever been 
offered it's a completely new animal. 

There are improvements in bandwidth. Distortion 
factors. Sensitivity. Signal to noise ratios and even the 
way you tune it. By precision meter. 

So now you can have crisp, clear reception of any 
station. Whether local or distant. 

And you can buy the tuner on its own. Or as part of 
the ST953 ORTHOFIDELITY tuner amplifier. 

So please ignore our smart anodised front panels. 
And satin teak ends. And push buttons. And compact 
styling with its instrument look. 

And listen very hard. 

Because apart from the music we make no sound atall. 



A trusted name in electronics 















STEREO CARTRIDGES: Feature article on 
>age 90 explains the factors to be considered 
when choosing a stereo cartridge. It also 
?resents comparative data on models available 
h this country. 



METERS: The discussion of meter 
movements and their use continues on 
page 69. This article describes how to 
calculate and make shunts and 
multipliers. 


LECTRON/CS COURSE: We are presenting 
new home study course for the beginner, 
udent and would-be radio amateur. The first 
hap ter deals with basic electrical concepts, 
lage 53). 


Dn the cover 

iformation on high-altitude wind strengths 
nd directions as they may affect space 
shicles is being obtained at the Carnarvon 
Dace tracking station, with the aid of 6ft 
luminised mylar spheres, colloquially known 
5 "Jimspheres". Two of these spheres are 
sing launched twice weekly over 12 months 
)r tracking by Carnarvon's FPQ-6 hiqh 
recision radar (AW A picture). See page 27. 
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Standard extrusions for every purpose 

heatsinks 

Manufactured in Australia, these extrusions offer design engineers 
“off the shelf" heatsinks for most applications. 


TYPE 

35 D 
45 D 
55 D 
65 D 


STANDARD LENGTHS 

2" 3" 4" 6" 

3" 4" 6" 

4 " 6 " 8 " 

4 " 6 " 8 " 


FINISH 

Anodised 

Anodised 

Anodised 

Plain 



For use with high 
power thyristors 
and silicon diodes 
under high peak 
current conditions. 


For use with high 
power transistors, 
thyristors and sili¬ 
con diodes. 


For use with 
medium power tran¬ 
sistors, thyristors 
and silicon diodes. 


For use with lower 
power transistors 
and silicon diodes. 


© JUniufatt" 

electronics division of 
Philips Industries Limited 

Sydney» Melbourne • Brisbane« 
Adelaide • Perth • Canberra * Hobart * 


Bulk material is available in 36" and 72" lengths.Non-standard lengths, 
subject to quotation, can be supplied in minimum quantities of 100 pieces. 


PHILIPS 


38.1193 
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In last month’s editorial I stressed the importance of designing electronic 
equipment so that it could be serviced efficiently. Shortly after the editorial had 
been printed, my attention was drawn to the March 1971 issue of “Choice”, the 
journal of the Australian Consumers’ Association. The issue was of particular 
interest because it contained the report of a survey covering locally available 
portable TV receivers. 

It has been my belief that consumer organisations such as the ACA exist 
primarily in order to carry out thorough and objective product tests on behalf of 
their members, and subsequently to provide the members with well-considered 
product reports and comparisons as a guide to safe buying. In view of the important 
part played by mechanical and electrical design factors in determining the reliability 
of electronic equipment, and of the importance of serviceability in determining the 
costs of repairs, I would therefore expect a consumer organisation product survey 
report to give evidence that these matters had received serious consideration when 
such equipment as portable TV receivers is involved. 

Upon reading the report I was therefore rather disappointed to find virtually 
no evidence that these matters had been considered at all in evaluating the receivers 
concerned. 

There were sections dealing with supply polarity considerations, picture and 
sound quality, sensitivity, operating control convenience, user safety, and even the 
length of the power cord. But there was no mention of whether the circuit 
components and wiring of each set were provided with adequate mechanical 
support, satisfactory cooling and ventilation, or protection against arc-over in the 
picture tube. Nor was there any discussion of component accessibility and 
identification, or of other factors affecting servicing. 

I could not even find evidence to suggest that either the receivers or their 
descriptive literature had been examined to find out whether they used solid-state 
devices or thermionic valves! 

In short, as a survey of portable television receivers it seemed to give precious 
little information over and above that which the intelligent non-technical person 
could have gleaned for themselves from an inspection of the sets in a department 
store display. Yet I happen to know that there are very significant differences, in 
terms of design factors affecting reliability and serviceability, among the sets 
concerned. 

Am I being too critical? I don’t think so. Surely reliability and servicing are 
vital points for any purchaser of equipment to consider. Any consumer organisation 
survey which ignores them may seriously mislead those for whom it was produced. 


Jamieson Rowe 
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the largest HI-FI showroom in Australia 






WHARFEDALE SPEAKER SYSTEM KITS 


NEW MAGNAVOX 8-30 SYSTEM 


The Wharfedale Super Linton, Melton and Dovedale III are now 
available as build-yourself kits, featuring INSTROL quality cabinet 
kits in choice of maple or teak veneer. 

The Super Linton kit employs an 8” and 3" speaker, frequency 
response 40-17,000Hz, cabinet 21" x 11V' x 9 V. 15 watts RMS 
The Melton kit employs a 12" bass and a tweeter, cabinet 2234" 
x 13" x 10". 25 watts RMS. 

The Dovedale III kit employs a 12" bass, 5" mid-range and 1" 
tweeter. Cabinet 28" x 15V x 10". 35 watts RMS. 


COMPLETE SYSTEM 


Super Linton kit (Unit 3) 
Melton kit (Unit 4) .. . 
Dovedale III kit (Unit 5) 


SEPARATE COMPONENTS 


$16,000 (maple). $19.00 (teak) 
$23.00 (maple), $26.00 (teak) 
$29.00 (maple), $32.00 (teak) 


Featured In "E.A." Jan. 1971, It handles 30 watts RMS. features 
a new high performance 8" speaker, two 3" tweeters, and Is 
available in cabinet 20V x 12V x 8V. (1 cu. ft.) or 
23V x 15V x 10 V (1.6 cu. ft.). Available In teak or 
maple veneer. 

COMPLETE SYSTEM 

Kit of Parts.$49.00 (1 cu ft), $59.00 (1.6 cu ft) 

Built and Tested .... $61.00 (1 cu ft), $74.00 (1.6 cu ft) 

SEPARATE COMPONENTS 

8-30 speaker only. $20.73 

3TC tweeter only. $3.72 

Enclosure kit (1 cu ft) .. .. $16.50 (maple), $19.00 (teak 
Enclosure kit (1.6 cu ft) . . . . $28.50 (maple); $31.50 (teak) 
Built Enclosure (1 cu ft) . . $28.00 (walnut), $32.00 (teak) 
Built Enclosure (1.6 cu ft) . . $43.50 (walnut), $48.50 (teak) 


NEW LEAK SPEAKERS 


ECONOMY BASS REFLEX SYSTEM 


Leak have just released three new speaker systems. 

The model 200 is 0.78 cu ft (18 watts RMS). 

The model 300 is 1.3 cu ft (18 watts RMS). 

The model 600 is 2.65 cu ft (40 watts RMS). 

Model 200 . $81.00 

Model 300 .$106.00 

Model 600 .$177.00 

SPECIAL INTRODUCTORY PRICE SAVINGS. Write 

to INSTROL for special savings on the new Leak systems, 

together with full technical details. 


“E.A.” design, Nov. 1970, consists of a Rola C8MX speaker In 
cabinet 20" x 11" x 9”. Ideal for low wattage. 


COMPLETE SYSTEM 

Kit of Parts (teak or maple). 

Built and Tested (teak or walnut). 

SEPARATE COMPONENTS 

C8MX speaker only 
Enclosure kit . . 

Built Enclosure -. . 


. . . . . $8.26 

$15.00 (maple), $16.50 (teak) 
$26.50 (maple), $29.00 (teak) 


COMPLETE HI-FI SYSTEM WITH AM/FM TUNER ONLY $333 

• Kenwood TK 20U amp/tuner, 10 W. RMS per channel 

• Dual 1210 changer with 4 pole motor 

• Teak player stand with tinted perspex cover 

• Audio Technica magnetic cartridge 

• A pair of Wharfedale Unit Three Speaker Kits 

• A pair of Teak Unit Three enclosure Kits 

LIST PRICE $476.80. SAVE OVER $140.00 


SPECIAL for MAY 


ONLY 

$333 
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91a York St. between King & Market Sts 


AMPLIFIER KITSETS 


127 CONTROL UNIT 


PLAYMASTER 128 AMP 


PLAYMASTER 129 AMP 


A high-powered transistorised stereo 
amplifier for use with the 127 control 
unit, providing a performance equal to 
most expensive imported amplifiers. 

Refer “E.A.” Jan., 1970. 

Kit of Parts $105.00 (Reg Post $2.00) 
Built and Tested $125.00 (freight $2.00) 


A fully solid-state control unit Incorporating a 
dual linear Integrated circuit. (Refer E.A. Nov. 
1969.) 

Kit of Parts $49.00 (Reg post $1.35) 
Built and Tested $69.00 (freight $2.00) 
Aluminium knobs extra .. $2.00 

SEPARATE COMPONENTS 
Printed Board • • . . $3.05 (Post 20c) 
Etched Label . . . . $2.12 (Post 25c) 
Metalwork.$7.00 (Post 75c) 


A high quality stereo amplifier built around Just 
two IC's. 3 watts per channel. Refer Oct. 1970. 

Kit of Parts $54.00 (Reg Post $2.00) 
Built and Tested $68.50 (freight $2.00) 
SEPARATE COMPONENTS 
Printed Board .. . . $3.23 (Post 20c) 
Etched Label .. .. $2.52 (Post 25c) 
Metalwork .. .. $5.67 (Post $1.05) 


SEPARATE COMPONENTS 

Printed Board . . .. $2.37 (post 20c) 
Metalwork.$6.80 (Post $1.05) 


ELECTRONIC MUSICAL INSTRUMENTS 


KEYLESS ORGAN 


GUITAR AMPLIFIERS 


MUSICOLOUR 


Played by touching a stylus on to a series of 
metal contacts, It has a 1’2 octave range In¬ 
cluding sharps and fiats. Refer "E.A." Jan. 
1969. 


Instrol specialises In Guitar amplifiers and 
Guitar Speakers, and the Instrol-Playmaster 116 
and 117 guitar amplifiers are the finest avail¬ 
able (precisely to "Electronics Australia" specifi¬ 
cations). 

They are available as kits of parts as well as 
built and tested, each kit being complete In 
every detail down to the last nut and bolt. 
Chassis Is ready drilled, cadmium plated and 
finally passivatedi to avoid fingermarking. The 
front label is beautifully finished with black let¬ 
tering on silver-white background. The amplifiers 
include such extras as 3 Inputs, vibrato and 
extra treble pull switches and chrome housed 
foot switch. 

Price Freight 

40 watt (116) kit ... $79.00 ($2.00) 

60 watt (117) kit ... $87.00 ($2.00) 

40 watt (116) built .. $99.00 ($3.00) 

60 watt (117) built .. $107.00 ($3.00) 

Fuzz Box Kit $13.00 (85c) 

Cover with handles, extra $9.93 (75c) 
SEPARATE COMPONENTS 

Chassis.$4.72 (Post 65c) 

Chrome foot switch housing $2.15 
(Post 25c) 

Etched Label . . .. $2.45 (Post 25c) 


Kit of Parts $35.00 (Reg Post $1.35) 
SEPARATE COMPONENTS 
Printed Board (Gold plated) 

$4.60 (Post 20c) 
Printed Board (Nickel plated) 

$3.68 (Post 20c) 
Metalwork.$5.03 (Post 65c) 

ELECTRONIC BONGOS 


It will audlo-modulate coloured 240V lamps to 
give vibrant, colourful displays, being fed from 
your amplifier. Refer "E.A." Oct. 1969. 

Kit of Parts, $47.50 (reg. post $2) 
Built and tested, $59.50 (freight $2) 

SEPARATE COMPONENTS 
Printed Board .. .. $2.89 (Post 20c) 
Etched Label . . . . $2.12 (Post 25c) 
Metalwork.$3.73 (Post 65c) 


This unit, which can be fed Into any amplifier, 
can simulate bongos. Refer "E.A." Apr. 1970. 

Kit of Parts $13.00 (Reg post $1.35) 
Built and Tested $19.00 (Freight $2.00) 

SEPARATE COMPONENTS 
Metalwork.$6.13 (Post 75c) 


Please include postage stamp 
Name-- 


CENTRE 


Address- 

_Postcode_ 

□ Speaker systems 

□ Amplifier kits 

□ Electronic Musical Instruments 

□ Hi-Fi Equipment □ Instrol Cabinets 


91 a York St.(bet\Aeen King & MarketSt.) 

SYDNEY 2000 (°PP°*ite Rank Xerox Building) 

Phona 29-4258 


for descriptive leaflet post coupon 
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46-WATT (IHF40) SOLID STATE 


60-WATT (IHF40) SOLID STATE 

STEREO AMPLIFIER KA-4003 


STEREO AMPLIFIER KA-2002 








“KENWOOD"—a Compact Name 
For Compact Amplifier Genius 


Talk to an audiophile and he'll tell you 
KENWOOD'S KA-4002 and KA-2002 are far 
and away the two most superior compact 
amplifiers. With that superb KENWOOD 
touch for combining all that's new and 
dynamic with the soundest, most reliable 
stereo advances, the KA-4002 delivers a 
robust 80 watts (IHF 40) with hush-hush 
distortion in a streamlined, sophisticated- 
circuit package. No less dazzling a per¬ 
former, the KA-2002 also symbolizes the 
highest in stereo amplifier standards. With 


a zesty 46 watts (IHF 40) its graceful com¬ 
ponent harmony will be a day-by-day joy as 
you discover it is equal to your toughest 
demands. 


SPECIFICATIONS OF KA-4002 

• CONTINUOUS POWER OUTPUT: 33/33 watts (each ch. at 4ohms) 

• INTERMODULATION DISTORTION: 0.5% (at rated) 

• FREQUENCY RESPONSE: 15-50,000Hz +1.5dB(main input) 

• POWER BANDWIDTH (IHF): 18-30,000Hz 

• DIMENSIONS: 13"(VV), 4-5/8"(H), 9-7/16"(D). 

SPECIFICATIONS OF KA-2002 

• CONTINUOUS POWER OUTPUT: 19/19 watts (each ch. at 4ohms) 

• INTERMODULATION DISTORTION: 0.8% (at rated output) 

• FREQUENCY RESPONSE: 17-50,000Hz+2dB (main input) 

• POWER BANDWIDTH (IHF): 20-30,000Hz 

• DIMENSIONS: 13"(W), 4-5/8"(H), 9-7/16"(D). 


the sound approach to quality _ 

© KENWOOD 

TRIO ELECTRONICS, IIMC. 

8-5, 1-CHOME. SHIBUYA. SHIBUYA-KU. TOKYO, JAPAN. 


Sole Agent In Australia: 

Jacoby, Mitchell & Co., Pty., Ltd.: Head Office; 469-475 
Kent Street. Sydney Tel: 26-2651 Melbourne; 15 Abbotsford 
Street Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-6467 
Adelaide; 852 South Road, Glandore Tel: 53-8117 Perth; 
Jayem Electronics, 252 William Street Tel: 288102 Tasmania; 
K.W. McCulloch Pty.. Ltd., 57 George Street. Lounceston Tel: 
25-322 Newcastle; Edmunds Moir & Co., Pty.. Ltd., 18 Wood 
Street Tel: 61-4991 

Distributor In New Zealand: JOHN GILBERT & CO., Tasman 
Buildings, Anzac Ave., Auckland, C.l. 


Ask for a catalogue or demonstration by your 
nearest dealer. 


EA 

To: Jacoby Mitchell & Co., Pty., Ltd. 

469-475 Kent St., Sydney. 

Send me Information on KENWOOD 
RECEIVERS, AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME: 


AGE: 


ADDRESS: 
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ELE CTR°NIC S 

/^ustr<^° 


• Made in tasteful 
green vinyl 

• Gold-embossed letter 
ing 

• Strong metal clips 

• Holds six issues 


$2.50 for one, or 
$4.50 for two 

MAIL THIS COUPON TODAY 


ELECTRONICS AUSTRALIA BINDER OFFER 

(Mail to Box 5026, GPO, Sydney, 2001.) 

Please rush to me by return mail 
□ 1 BINDER □ 2 BINDERS 
I enclose a Q cheque; Q postal note; Q money order 
for □ $2.50 for 1 binder * 
for □ $4.50 fpr 2 binders * * 

(TICK APPROPRIATE SQUARES) 


NAME . . . 
ADDRESS 


POST CODE 


* For 1 binder, please add 50c for packing and postage 
* * for 2 binders, please odd 60< for packing and postage 


VOW OWN 


ELECTRONICS 


LIBRARY 


A collection of ‘‘Electronics Australia” makes an 
ideal reference library, and now with these new, 
elegant binders you can turn your copies of 
‘‘Electronics Australia” into a permanent library 
that will be a handsome addition to your book¬ 
shelf. 
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Marihuana: official report _ 

Tlachtli-roughest ballgame ever 

First laboratory in space _ 

Spot-on navigation for 747 _ 

Nota’s new sports car-- inside story 


NOW 

ON 

SALE 



' 


HOW TO INSTALL AND USE 
ENGINE PERFORMANCE GAUGES 


A vacuum gauge can help you increase your petrol mile¬ 
age and keep a constant check on the condition of your 
engine. Modern World shows you how to install one and 
how to interpret the gauge’s action. 


How it works .. 
the ‘focus and 
forget’ slide 
projector 


Modem World describes the inner work¬ 
ings of a light-operated focusing system 
that operates off a tiny light beam. 
This system automatically corrects focus 
and compensates for improper film 
position whether caused by “popping” 
due to heat or by differing slide mounts. 
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Jumbo jet trainer. (Top left.) British Overseas Airways Corporation 
(BOAC) has established a $3.5 million training centre for training 
pilots who will fly the Boeing 747 jumbo jets. Here a trainee pilot and 
flight engineer get the feel of the controls on a 747 simulator under 
the watchful eye of a technical training officer. 


Solid-state DME beacons. (Centre.) Australia's widespread Distance 
Measuring Equipment (DME) system for aircraft navigation is being 
re-equipped with solid-state ground beacons. AWA has supplied the 
DCA with 31 beacons, such as the one pictured here on site at 
Coolangatta, Qld. The new beacons, designed and manufactured by 
AWA, use integrated circuits. Each beacon will provide distance 
information for up to 10 aircraft at any one time, which is regarded as 
adequate for the sites at which they will operate. The solid-state 
beacons have less power output than the older valve types, and to 
enable them to give a comparable coverage, AWA has developed a new 
eight-stack antenna system with high effective gain. AWA is currently 
developing a higher power equipment which will also have capacity 
to cope with 30 aircraft. 


Radio station 8HA. (Below left.) The complete equipment for radio 
station 8HA at Alice Springs, including the transmitter, is shown on 
arrival after being airfreighted from Sydney. The new’ station was 
opened recently during celebrations marking the centenary of the 
overland telegraph from Darwin to Adelaide. Standard Telephones 
and Cables supplied all the equipment including a 2KW main 
transmitter and a 250W transistorised standby transmitter. Two 
identical studios are each capable of handling all types of programs, 
including the making up of pre-recorded programs and commercials. 
The studios and transmitters are housed in one building a short 
distance from the town. Because the airport is near, the antenna is 
restricted in height but is fitted with an "umbrella" top for greater 
effective height. 


CCTV surveillance. (Below right.) Top Rank Television is marketing 
this closed circuit television system in the UK for the low price of 210 
pounds ($450). Intended mainly for surveillance purposes in 
domestic, commercial and industrial situations, it comprises a 
compact general purpose camera and video monitor. 
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Satellite navigation. (Top right.) An ITT model 6000 satellite 
navigation system has been fitted aboard the Blue Funnel cargo liner 
Prometheus. The fully-automated system determines the ship's 
position within a quarter-mile using a satellite receiver (background 
left), a computer (background right), and a teleprinter (foreground). 
The system uses US Navy satellites in polar orbit 600 miles above the 
earth to compute the position of the ship. Developed and produced 
by the ITT aerospace/optical division in the USA, the model 6000 is 
the first low-cost satellite navigation system fitted to a British 
merchant ship. 


Low-light TV lens. (Centre.) What is said to be one of the biggest 
lenses for use in a low-light-level television system has been supplied 
by Pilkington Perkin-Elmer Ltd to The Marconi Company, 
Chelmsford, England. With compactness a critical factor, the makers 
have embodied a focal length of 60in in a catadioptric telephoto lens 
only half as long. This focal length allows a scene angular 
magnification of x20. With an f3 aperture and an optical diameter of 
20in, the lens is capable of collecting maximum natural illumination 
at night. The lens system is coupled to a Marconi OA 1705 low-light 
TV camera using a highly sensitive image isocon tube. This transmits 
high resolution images to a monitor to produce high contrast pictures 
under conditions of almost total darkness. Brightness amplification 
has not yet been finally established, but is expected to be in excess of 
one million. 


Helping deaf children. (Below right.) An electronic device, called 
Voice Signature, designed to help deaf children to speak by showing 
them visually when speech sounds are correct, has been developed in 
the UK by a team of officers at HMS Collingwood, the Royal Navy's 
weapons and electrical engineering school. About 40 basic sounds 
have been photographed and mounted next to an oscilloscope screen. 
The children are encouraged to duplicate them on the screen using a 
microphone. The photograph shows the device being demonstrated to 
a child with partial hearing by Lt P. R. Rundle, RN, one of the team. 


Computer at Eton. (Below left.) A medium-sized, low-cost Marconi 
Elliott 903 computer is now in operation at Eton College, the English 
public school, and pupils are using it to learn the language and 
concepts of computers. Marconi-Elliott has supplied compilers for 
ALGOL and FORTRAN, together with a "Workshop" program. The 
latter enables people without any specialised computer knowledge to 
solve even quite complex equations rapidly and simply. The 903 is 
also used as a functional tool by senior boys and members of the staff 
to help them in their work. For example, an astronomy teacher is 
using the processor to perform many of his more complex 
calculations. Dr Norman Routledge, of the mathematics department, 
is responsible for the computer area. He is shown working at the 
computer with three pupils. 





















ELECTRONICS LEADS THE FIGHT AGAINST 



lear Air Turbulence 

Despite the progress which has been made in air safety matters, one problem 
has so far defied solution. This is the menace of clear air turbulence, more 
familiarly known in aviation circles as “CAT”. Determined efforts are being 
made to find a reliable means of locating CAT, and in every system currently 
in use or under development, electronic circuits play the major role. 


It was during the later years of World 
War II that high flying aviators first 
began to report the presence of a “jet 
stream” at very high altitudes. Despite 
the initial scepticism of meteorologists, 
the jet stream soon became as readily 
accepted in aviation circles as the more 
familiar phenomenon of longer 
standing, the “air pocket”. 

Now clear air turbulence, or CAT, 
has mushroomed into the world 
spotlight. It’s definitely linked with jet 
streams, lee waves created by mountain 
ranges, and other still more mysterious 
kinds of turbulence. Even the basic 
concept of the “air pocket” has been 
revived - with its label changed to 
“microcosmic atmospheric cell”. 

Government agencies, private 


This article originally published in "Popular 
Electronics". Copyright Ziff-Davis Publishing 
Company. 
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industry, and research organisations are 
all trying to zero in on CAT. Just what 
is this unseen phenomenon that bears a 
feline title? 

In December, 1966, the US 
Department of Commerce brought 
together a National Committee for Clear 
Air Turbulence. Meteorologists, pilots, 
physicists, and safety officials 
immediately found they didn’t even 
agree on a definition of their target. 
From their parley came an official 
description: CAT consists of “all 
turbulence in the free atmosphere of 
interest in aerospace operations that is 
not in or adjacent to visible convective 
activity”. 

Less precise but more vivid 
descriptions come from veteran pilots 
who have had several bouts with severe 
CAT. One describes the encounter as 
“like having a pneumatic jackhammer 
work on your plane”. Another says that 
a jet in the paws of CAT reacts like a car 
roaring over a cobblestone street at high 
speed. 

Many (but hot all) occurrences of 
CAT stem from interaction of two 
different kinds of wind shear. One is 
horizontal - caused by friction between 
masses of air moving side by side at 
different speeds. The other is vertical 
and is created by friction between two 
air masses (again moving at different 
speeds) that flow in relatively distinct 
levels, one above the other. 

When first recognised to be real 
rather than imaginary, CAT was thought 
to be met at altitudes between 20,000 
and 40,000ft. Now it is known to be 
found as low as 6,000 and as high as 
80,000ft. 

New interest in it stems partly from 
the fact that the collation of evidence is 
just now beginning to show how deadly 
it can be. 1 As late as 1964, it was 

Data obtained from the study of 
infrasonic (LF) waves, created when 
energy is released into air, is being 
collected by General Telephone and 

Electric scientists under a CAT research 
program. 
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suspected of having caused some 
spectacular crashes but had not been 
convicted. Last year CAT was 
implicated in at least 11 crashes by 
civilian planes. Its most formidable 
threat to military craft is linked with 
air-to-air refueling operations. 

Costly programs aimed at detecting 
CAT and discovering what forces 
produce it, and why, aren’t based on the 
relatively few crashes it now causes, 
however. More and more small planes 
are being flown by private individuals 
and corporations. These craft are 
particularly vulnerable to sudden 
assaults by CAT. 

There’s every indication that the 
supersonic transport (SST) will also be 
vulnerable in ways different in degree 
and kind from today’s planes. Rapid 
cycles of vibration are likely to be set 
up in the SST by choppy jolts and 
severe lateral gusts that would simply 
buffet a B-52. Supersonic transports will 
be especially likely to encounter CAT 
during climb and descent - roughly 
20% of the flight profile. Structural 
failure can result unless stresses 
associated with CAT are fully 
understood and taken into 
consideration by designers. 

As a result the CAT which never 
purrs has become the subject of an 
all-out search. Answers are being sought 
to questions on subjects ranging from 
the nature of atmospheric energy 
exchanges to the optimum wavelength 
at which to monitor radiation emitted 
by CO . 

Without the hardware produced by 
today’s electronic technology, neither 
the quest for basic understanding of 
CAT nor attempts to detect it quickly 
and accurately could be undertaken. 

Before the existence of CAT as a 
special meteorological phenomenon was 
positively established, some searchers 
tried to locate it with radar. Their 
efforts did not provide any conclusive 
results. 

A break came in 1962. RCA 
technicians tracking missiles with 
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LEFT: Cross section ot the jet 
stream where different layers of 
air move in the same direction but 
at different speeds. Most turbu¬ 
lence occurs where the layers are 
closest together. 


RIGHT: Disturbances occur if two air streams of 
different temperatures and velocity are flowing in 
different directions, one above the other. 




CAT is often located on the lee side of mountain 
ranges. Thus, it occurs, for instances, in the 
Atlantic coast region, east of the Appalachians, and 
east of the Rockies, Where the plains begin. 


C-band radar sets operating above 
5000MHz noticed that they were 
getting substantial backscatter on some 
days when skies were clear. Could these 
unexpected echoes point to areas where 
CAT is found? 

Working with US Army 
meteorologists at Fort Monmouth, New 
Jersey, engineers add^d a low-noise 
amplifier to their radar. Early results 
made them jubilant; a clear, rapidly 
changing line on radarscopes seemed to 
mark the tracks of the CAT. A press 
release of this era gloated that: “Once 
they are certain they have cornered 
CAT, avoiding its dangerous attack will 
be a simple matter for the careful 
pilot”. 

In practice, it has proved to be 
anything but simple. Part of the 
difficulty lies in the size of the zone in 
which CAT hides. It’s likely to be 400 
to 500 miles long, more than 100 miles 
wide and two or three miles thick. A 


typical CAT region itself on the other 
hand, is minute in global terms. It is 
seldom more than 50 to 100 miles long,. 
10 to 20 miles wide, and a mere 1,500 
to 2,000 feet thick. 

Ground-based radars such as the 
ultra-sensitive ones at Wallops Island, 
Virginia, do pick up clear-air echoes. 
Such echoes presumably stem from 
scattering caused by variations in the 
refractive index and hence point to 
atmospheric levels associated with CAT. 

A world-wide network of radar 
facilities equal to or better than those 
on Wallops Island would be necessary 
for ground-based remote detection of 
CAT. Even if such a network were 
available, computer systems with which 
to retrieve data in time to warn a jet 
pilot are far in the future. Radar’s chief 
contribution will probably be in the 
area of basic understanding of CAT 
rather than location of turbulent areas. 

(Editorial note: Current work with 


CAT detection radar in the UK is 
outlined at the end of this article.) 

Last year, at the National Center for 
Atmospheric Research, Boulder, 
Colorado, fine metal chaff was dropped 
into the path of winds blowing over the 
mountains. Two Doppler radars, 
pointed into turbulent areas at different 
angles, were used to gain data. Physicist 
Roger Lhermitte hopes eventually to 
build up a three-dimensional picture of 
the dynamic structure of the 
atmosphere in target areas studied. 

Outcome of the trial won’t be known 
until all the data have been analysed. II 
Lhermitte and his colleagues succeed in 
finding just how a turbulent area reacts, 
groundwork for more precise detection 
will have been laid. 

Airborne radar has proved useless in 
the search for CAT. No matter how 
violent its currents may be, clear air 
includes no solids of sufficient size to 
register on sets small enough to be 
mounted in aircraft. 

Many rapidly moving air currents, 
including the jet streams, vary from the 
temperature of surrounding air masses 
by a few degrees. At least in theory, 
airborne infrared sensors should 
pinpoint such differences — effectively 
subduing CAT. 

North American Aviation and Barnes 
Engineering Company have both tossed 
their hats in the ring in a contest to 
develop a workable thermal sensor. 
Both companies had prototype systems 
in operation by 1967. 

Electronics engineer Edward Flint of 
North American developed a compact 
infrared sensor suitable for mounting on 
top of a plane. Capable of scanning 45 0 
on each side of the flight path, the 
instrument could detect temperature 
variations of less than one degree 
Fahrenheit in atmospheric carbon 
dioxide 20 to 40 miles away. 

Using a Canadian T-33 jet trainer, 
Barnes flight-tested an instrument that 



The infrared sensor of the Barnes IRCAT turbulence detector can be seen here , 
mounted above the fuselage of a Pan American aircraft. So far , it has been 
reasonably successful in locating CAT. 
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This $ 130 camera gives you a picture 
15 seconds after you pull the trigger. 



The CR-9 is a new, low-priced camera specifically designed 
for oscilloscope trace recording. 

It weighs less than 1Vi pounds. So, unlike permanently-mounted 
cameras, it can easily be used with more than one oscilloscope in 
your lab. 

The Polaroid CR-9 Oscilloscope Camera 
is designed to take any one of 8 interchangeable 
light-tight hoods. These fit almost all oscilloscopes 
with 6 x 8, 6 x 10 and 8 x 10 cm graticules. (You specify 
the hood you need when you buy the camera; additional 
ones cost a little extra.) 

You don’t need to focus, because the hood holds the 
camera at exacty the right distance from the CRT 
display. The camera gives you a picture that’s virtually 
distortion-free. 

All you have to do is slip in an 8-exposure pack of Polaroid 
3000-speed, self-developing film and you’re ready to shoot. 

The CR-9 is a real problem-solver for scientists and engineers. 
Because one picture is worth a thousand waves. 


The Polaroid CR-9 Oscilloscope Camera 


For information or a demonstration, write to us. Or if you can't wait, send us a purchase order and the 
bezel size of your oscilloscope. Polaroid Australia Pty. Ltd., P.O. Box 335, Broadway , N.S.W. 2007. 

All prices subject to change without notice. No order is binding until accepted by Polaroid. "Polaroid" is a registered trademark of Polaroid Corporation, Cambridge, Mast., U.S.A. 
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The diagram shows schematically the laser Doppler technique tested by NASA in 
the USA for remote detection of turbulence. The equipment was used to detect 
artificial turbulence created by the wing tip vortices caused by large aircraft. The 
presence of the vortex is convincingly demonstrated by smoke released from a 
smoke generator mounted at a suitable height above ground level, as in the 
photograph. The vortex formed as the aircraft passes, indicated by the smoke, 
continues for several minutes after the aircraft has passed. Light from a laser is 
directed towards the vortex. Small particles caught up in the turbulence scatter the 
laser light, and cause a Doppler effect by shifting the frequency of the scattered 
light, before it returns to the receiver, where the Doppler shift can be measured. 
Limited range appears to be the main drawback of the systems developed so far. 


used a thermistor bolometer as the 
sensing element. Scanning was 
accomplished by means of the rocking 
etalon assembly of a Fabry-Perot 
spectrometer. 

Both devices worked -- up to a point. 
Each revealed changes of temperature 
within distant air masses. Neither came 
anywhere near the then desired range of 
25 miles. Both suffered from a defect 
that hasn’t yet been overcome: the 
infrared signal is passive. That is, it 
conveys no information about intensity 
of turbulence or size of the area 
affected. But, greatly refined and 
recently patented, the Barnes 
instrument has logged enough hours on 
Pan Am and other commercial planes to 
demonstrate that it can be of great help 
to pilots. 

Stable data were first obtained in 
May, 1969. That month the Barnes 
device, IRCAT, was used on two 
long-distance flights: PA72 from New 
York to Frankfurt on the 20th; PA 
ONE from London to New York on the 
29th. 

In the joint program between Barnes 
and Pan Am, the approach used has 
been the straight horizontal forward 
look in the 15-micron C0 2 band of the 
infrared -region at a volume of air ahead 
of the aircraft. Very recent findings 
indicate that a “two colour” system 
tuned in to both C0 2 and 0 3 would 
probably give more accurate 

information about deformation of the 
tropopause by vertical air mass 

movement. Before such a system can be 
put to test, additional new 

instrumentation will be required. 

The range of the best detectors being 
used at present is far short of that 
required for an SST cruising at 
2000mph. 

Some scientists studying the CAT 
problem deliberately rejected attempts 
at detection by means of temperature 
variations. They set out, instead, to find 
ways by which atmospheric 
discontinuities may be directly 
observed. Laser radar, now commonly 
called lidar (Light Detection And 
Ranging) seemed to offer intriguing 
possibilities. 

At Stanford Research Institute, M. 
G. H. Ligda developed pulsed-ruby-laser 
radar especially for atmospheric 
research. His system didn’t perform as 
expected, so the Navy awarded Stanford 
a contract for a more complex one that 
employed four-headed lidar. 

From this instrument and its 
successors, NASA’s Marshall Space 
Flight Centre moved to a laser-Doppler 
technique. Small particles that are 
caught up in a turbulent air mass create 
a Doppler effect by which the 
frequency of scattered light is shifted a 
trifle before it returns to a receiver. 

At Marshall, physicist Robert M. 
Huffaker has developed an optical 
Doppler system which he says has 
proved itself in feasibility studies. He 
hopes to have an airborne version in 


operation early in 1971. The system 
operates on much the same principle as 
conventional Doppler radar. Instead of 
radio frequency, however, it employs a 
coherent pulse from a carbon dioxide 
laser. As a result, the resolution of the 
instrument is about 10,000 times better 
than that of today’s conventional 
Doppler radar on aircraft. Radiation 
employed is,at 10.6 microns - outside 
the visible spectrum. 

Most other laser systems aimed at 
CAT detection have been dismissed, 
says Huffaker, because they “just would 
not work”. He expects to find the C0 2 
laser-Doppler far more effective than 
“passive” systems that seek to infer 
turbulence from an indirect 
measurement such as temperature or 


intensity of back scattered light. 

Past experience suggests the 
possibility or even probability that the 
latest device aimed at finding CAT will 
run into unexpected complicating 
factors. That has been the case with all 
equipment produced so far. 

At first it was hoped that CAT could 
be located by means of conventional 
instruments used to measure velocity of 
ordinary kinds of wind. This approach 
proved vastly oversimplified: 
instruments distorted the flow to sLich 
an extent that interpretation of results 
was uncertain even after a plane had 
passed through CAT in search of data. 

Radiosonde networks, extremely 
useful in many branches of 
meteorology, proved ineffective with 
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Only place in Sydney 
to see and hear 
the full range of 


GOODMANS 



O Magnum K complete 3-way system. 
Size 15" x 24" x 1114" deep. 



0 Complete range from 8" to 18". 


Variable Attenuator 



We have the only full range 
in Sydney of the famous 
GOODMANS loudspeaker systems. 

In addition to examples 
illustrated here, there are dozens 
more for every type of 
application. Plus recommended 
enclosures. 

You are invited to call in and 
hear this equipment in the 
comfort of our air-conditioned 
showroom. Convenient mid-city 
location in Ash Street, only 
200 yards from the G.P.O. 


© Components tor 3-way systems. 



United Radio Distributors Pty. Ltd. 

Shop 32, Ash Street, Angel Arcade, Sydney 
Telephones 28-3718, 28-3926. Open Saturday a.m. 

Please forward details of Goodmans systems. (Indicate which required.) 
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CAT. Because this kind of turbulence is 
essentially a small-scale phenomenon, it 
usually eludes the wide-meshed 
radiosonde network. 

Even jet streams have proved 
unco-operative. Early tests with a 
heavily instrumented T-33 were 
scheduled to take place from a base in 
Alberta, Canada. High-altitude streams 
are commonly found at this latitude in 
mid-autumn. However, operations had 
to be shifted to California because the 
jet stream abruptly changed its course. 

Radiometric (IR) detection, the most 
promising technique that has been 
flight-tested, has its problems, too. 
Unless temperature inversions are tilted 
with respect to the sensor, it usually 
fails to respond to them. Also 
cumulonimbus clouds have been found 
to render present models of the IRCAT 
blind. 

A great many false alarms, some of 
them produced by exhausts of jets that 
were miles away, indicated to Barnes 
engineers that they were using a 
wavelength too far away from the 
centre of absorption of CO 2 . Now the 
chosen wavelength is centred at 
approximately 14.1 microns. This 
increases attenuation and minimises 
detection of phenomena not associated 
with turbulence. But it also shortens the 
range of the instrument. 

Early tests of North American 
Autonetics’ system (infrared) produced 
a great many false readings. 
Examination showed that some of them 
were produced by bodies of insects that 
splattered on the sensor window during 
climb and descent. 

A relatively small mass of air whose 
temperature differs from that of air 
around it may not be sensed by the best 
infrared equipment now available. 
That’s because the instrument integrates 
contributions from a volume of air 30 
to 40 miles ahead of the plane rather 
than measuring temperature at a given 
distance. When positive and negative 
contributions cancel one another, 
IRCAT can’t spot the microscale 
disturbances that are linked with CAT. 

Even sharp pitching or banking so 
that infrared sensors looked toward the 
ground produced a high percentage of 
false alarms in early tests. This factor 
has been largely controlled by use of an 
automatic deactivation circuit that 
operates from aircraft attitude gyro 
signals. After four or five “generations” 
of refinement, even the best infrared 
detectors do not meet needs expected 
to become increasingly urgent as planes 
become faster. 

No one is absolutely sure that the 
shock wave ahead of an SST won’t 
destroy the coherence of a laser beam. 
Growing evidence suggests that even if 
the laser-Doppler instrument now in 
development performs as well in flight 
as in wind tunnels, in itself it probably 
still won’t defeat CAT. 

Until that instrument or others on 
the drawing board are operational, the 
general consensus is that the Barnes 
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IRCAT remains the most effective 
detector available. Though it can 
perform as a remote sensor when clear 
conditions exist along the flight path, it 
too has limitations. 

Presently, even IRCAT doesn’t give 
navigators a clear picture of how far 
ahead temperature-linked turbulence is 
— or how severe it may be. Clouds and 
haze reduce the optical path length of 
the IRCAT and cut its range of 
detection. Under hazy conditions 
produced by ice the range becomes very 
short. 

To make things worse, CAT probably 

... and in Britain 


isn’t universally linked with temperature 
gradients. Atmospheric electrical 
phenomena, still largely shrouded in 
mystery, may be associated with many 
turbulent areas too clear for detection 
by airborne radar. 

Australian scientists have suggested 
(but haven’t conclusively demonstrated) 
that, when CAT occurs in a thermally 
stable environment, gravity waves or 
Helmholtz waves somehow break down 
into random turbulent eddies. But no 
detectors now in use are designed to 
pinpoint energy changes of this sort. 

Inflight remote detectors, regardless 
of type, will probably have to be 


supplemented by ground-based CAT 
detectors. Bigger and bigger information 
networks will have to be developed. 
Ultimately, a global system continually 
receiving and rapidly processing data 
from great numbers of satellite-borne 
CAT detectors may become essential. 

Some of these things are far in the 
future. But by refining and combining a 
variety of systems, experts in 
government and industry hope for a 
major break-through in the 70s. When it 
comes, small private craft and big 
supersonic ones will receive warnings in 
time to avoid an unpleasant encounter 
with CAT. 


A British research team has for more than two years been using a high power radar 
with an 80ft diameter steerable dish, located at Defford, Worcs, to conduct 
fundamental studies of atmospheric systems, such as CAT. 


Radars with high transmitted power and 
high sensitivity, operating at a suitable 
wavelength, are capable of detecting 
small-scale temperature and humidity 
gradients in the optically clear atmosphere. 
The morphology and movements of these 
regions can be interpreted in terms of the 
behaviour of atmospheric structures. 

Theoretical and observational studies 
strongly suggest that most CAT is due to 
unstable waves, known as billows, which 
break in much the same way as sea waves. 
Billows which produce intense CAT develop 
within layers of strong static stability 
(temperature increasing rapidly with height) 
in the presence of sufficiently strong wind 
shear (wind velocity changing rapidly with 
height). Such layers are usually characterised 
by a considerable amount of small-scale 
temperature or humidity inhomogeneity, 
which provides, with this equipment, a 
characteristic radar echo. Figure 1, obtained 
with the Defford radar, is a photograph of 
such a layer showing billows in clear air at a 
height of six kilometres. 

Recent observations made with the 
Defford radar have for the first time revealed 


the life cycle of individual billows. These 
observations, interpreted in the light of 
sequences of vertical temperature soundings, 
have confirmed theoretical predictions about 
the nature 'of CAT by showing that the 
breaking billows gave rise to a splitting of the 
layer of strong static stability 

Billows with an amplitude as large as those 
in figure 1 are observed only occasionally. 
However, it is precisely these large-amplitude 
billows that in certain circumstances can be 
expected to produce the most intense 
occurrences of CAT. This has recently been 
confirmed by the finding that moderately 
intense turbulence was encountered by an 
instrumented aircraft of the Royal Aircraft 
Establishment, Bedford, England, during a 
flight through a patch of large-amplitude 
billows which was at the same time being 
detected by the Defford radar. 

The CAT studies with the Defford radar 
are being continued with two main aims. The 
first aim is to improve the capability of 
ground-based radar to assess quantitatively 
the intensity of turbulence, and to this end 
steps are being taken to derive Doppler 
velocity information from the radar signal. 


The second aim is to study CAT in relation to 
the meteorological factors leading to its 
development in the hope that conventional 
meteorological observations can be used to 
forecast the likely regions of CAT more 
accurately. 

Another phenomenon being studied with 
the Defford radar is lee waves. Figure 2 is a 
photograph of the radar display showing lee 
waves observed while the radar was scanning a 
vertical section towards the west. Echo layers 
can be seen at many altitudes, most of them 
being associated with the small-scale humidity 
and temperature inhomogeneities which occur 
within layers of strong static stability. 

Successive photographs of the radar 
display showed that the wave pattern 
maintained a fixed position while identifiable 
echo features travelled through it. 

Another example of lee waves with a 
westerly wind is shown in Figure 3. Here the 
lee waves can be seen to have a large 
amplitude at low altitudes. A maximum 
amplitude of 700 metres occurs close to the 
lee slope of the Welsh Mountains at a range of 
70 kilometres. 

The high-power radar technique has the 
advantage of revealing the structure of lee 
waves at several altitudes during the relatively 
short time (two minutes) taken to complete a 
single elevation scan. The resulting data is of a 
kind which otherwise could be obtained only 
by means of an elaborate exercise involving 
constant-level balloons and/or aircraft flying 
at different heights. 

The radar observations are at present being 
used to test the reliability of current methods 
of predicting lee waves on the basis of data 
from conventional meteorological 
radiosondes. However, the radar technique 
itself could be usefully exploited at rocket or 
(Continued on page 18) 


Three photographs taken from the PPI display of the high power radar at Defford. 
LEFT: Figure 1 , showing billows in clear air at a height of six kilometres. 
Theoretical and observational studies suggest that most CAT is due to these 
unstable waves. CENTRE: Figure 2, showing the phenomenon known as lee waves , 
observed while the radar was scanning a vertical section towards the west. RIGHT: 
Figure 3: Another example of lee waves. These lee waves^can be seen to have a large 
amplitude at low altitudes. 
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Australian Enclosure 
for Volt Comparison Test 


A unique experiment, in which the Australian Standard Volt will be compared 
with the US Standard Volt, will use a new standard cell enclosure designed and 
built in Australia. 


The determination and maintenance of 
Australian standards is the responsibilty of 
the CSIRO’s National Standards Laboratory 
(NSL), located in the grounds of 
Sydney University. The Australian 
standards maintained by the NSL 
are used for the calibration of secondary 
standards, which in turn are used by industry 
for the calibration of commercial grade equip¬ 
ment. The proposed experiment to compare 
the Australian Standard Volt with the US 
Standard Volt is being conducted by El- 
measco at its own expense with the co¬ 
operation of the NSL. 

For the experiment, a portable standard 
cell enclosure made in Australia by Elmeasco 
Instruments Pty Ltd is to be used. This 
enclosure enables standard cells to be kept at 
closely controlled conditions, so that stability 
can be maintained to tolerances as high as a 
few parts per million. 

At the beginning of the experiment four 
standard cells specially selected for high 
stability vsiill be taken to the CSIRO’s 
National Standards Laboratory, at Sydney, 
in an Elmeasco enclosure, and care¬ 
fully checked against the Laboratory’s 
own standard cells for a period of several 
weeks. Then, in the same container, they will 
be flown to the USA, where they will be 
checked under similar conditions against the 
standard cells of the National Bureau of 
Standards. Finally, they will be flown back to 
Australia for a further period of checking 
against the Australian standards. Any 
variations between the Australian and 
American standards since the last international 
check in 1969 should then become evident. 

During the flights, the enclosure will be 
completely independent of external power 


supplies, as it can operate for up to five days 
from its own internal batteries. 

Elmeasco’s portable standard cell 
enclosure (Model 700A-04) appeared only 
recently on the market, and is in fact the only 
Australian made instrument of this type. 
Originally developed by the company for use 
in its own laboratories as a reference standard 
for checking and recalibrating the range of 
highly accurate instruments distributed by the 
company, the prototype enclosure proved so 
satisfactory that the company determined to 
make it for other users of reference standards 
in Australia, as a substitute for highly priced 
imported units. The design proved so 
successful that the company is now having 
difficulties in meeting the demand, following 
orders from industry and government 
organisations. 

The Elmeasco Model 700A-04 is in effect 
a precision air bath providing highly stable 
long-term temperature conditions ( 0.005°C 
over 12 months) with corresponding short 
term stability ( 0.001°C over 24 hours); also 
highly effective temperature regulation, less 
than 0.001°C per °C change in ambient over 
the range 0S2 to 28^. It comprises an outer 
wooden jacket housing a heated aluminium 
-chamber, or oven, designed to house four 
saturated standard cells. These cells are 
calibrated at the Elmeasco laboratory by 
comparison with reference cells which are 
checked regularly by the National Standards 
laboratory. The EMF of each cell is measured 
with a precision of O.luV. A test report is sup¬ 
plied by Elmeasco, and a NSL report can be 
furnished if required, at an additional charge. 

The oven is carefully insulated to prevent 
any direct thermal-path to external ambient, 
and has heating elements (arranged to 



The Elmeasco Por¬ 
table Standard Cell 
Enclosure can op¬ 
erate for five days 
from its own inter¬ 
nal rechargeable 
battery . It need 
only be plugged 
into mains supply 
for recharging, as it 
has an inbuilt bat¬ 
tery charger. 


minimise temperature gradients across the 
cells), connected to precision solid-state 
temperature sensors to control oven 
temperature to the extremely close tolerances 
required. In the standard unit, temperature is 
set at 30°C, but this can be varied according 
to customer requirements, in the range 28°to 
35°C. 


There are two independent thermistor 
bridge circuits in the instrument; one is to 
control the temperature of the oven; the 
other to detect any deviation of its 
temperature from nominal. All critical bridge 
components, together with their associated 
thermistors, are located, for optimum 
stability, in the temperature controlled 
environment in close proximity to the 
standard cells. 

Terminals on the panel provide a 
connection for an external null detector to 
the temperature monitoring bridge which 
derives its power internally. Bridge current is 
limited to prevent any detectable self-heating 
of the thermistor. A variable resistor, also 
located on the front panel, shunts one arm of 
this bridge and is calibrated for temperature 
deviation from nominal over a range of 20 
millidegrees with a resolution of 1 millidegree. 
Because the cells are calibrated at operating 
temperature inside the enclosure it is 
necessary to know only that the temperature 
is constant at all times. Temperature 
correlation between the user’s laboratory and 
the calibration laboratory is not necessary. 

An inbuilt rechargeable battery pack is 
capable of powering the unit, independent 
from mains supply, for a period of at least 
five days. This battery pack is a sealed, 
invertible, maintenance-free lead-acid pack 
which has a minimum life of two years and 
d^es not suffer the disadvantages of other 
tj pes of rechargeable batteries such as reversal 
of polarity in one or more cells after complete 
discharge. Changeover to battery operation, in 
the event of mains failure, is automatic and 
instantaneous. The battery is maintained in a 
charged condition during normal mains 
operation by an integral constant voltage, 
current limited charging circuit, which 
provides optimum charge rate for all battery 
conditions, and once fully charged, a safe 
trickle charge rate. A front panel indicator 
lamp illuminates when the unit is operating 
from mains power and the battery is being 
charged. The front panel meter which 
normally monitors the oven current has a 
pushbutton battery check facility. Depressing 
this button automatically disconnects the 
charge circuit and places a simulated load 
across the battery thus giving a true indication 
of battery readiness. 

Saturated standard cells suffer permanent 
damage if subjected to temperatures above 
40°C. Over-temperature protection is provided 
by a bimetal thermostat attached to the oven 
and set at 4°C above the operating 
temperature. The thermostat will interrupt 
the supply to the oven elements in the event 
of any circuit failure which would result in a 
heater runaway condition. In the unlikely 
event of this occurring the 
“over-temperature” light on the front panel 
will illuminate. 

Besides meeting a local need, the Elmeasco 
portable standard cell enclosure may become 
a means of earning export income. The export 
situation is currently being studied, and 
Elmeasco feel confident that their product 
has every chance of succeeding in Europe and 
the USA. & 
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ENCEL'S GOT WHAT YOU WANT IN HI-FI 
AT PRICES NO ONE ELSE CAN MATCH .. 
CHECK THIS SELECTION NOW! 


This is just a cross-section of 
Encel's huge range of quality audio 
equipment. All items are 
guaranteed, and, if you wish, you 
can order by mail. Encel will 
ensure that goods are carefully 
packed and insured in transit 
anywhere in Australia and 
overseas. All prices include sales tax. 
^Please note that demo, and 
superseded items are available 
subject to prior sale, from the 
Melbourne store only! 

Call or write now! 

AMPLIFIERS 

LUX SQ503 . $269.00 

LU'X SQ507 . $350.00 

Cambridge P40 . $298.00 

Rotel RA310 . $129.50 

Rote I RA6I0 . $199.00 

Interdyn X50 . $89.50 

TURNTABLES 

Micro MRIII c/w Arm .... $72.50 

Micro MR2II c/w Arm, base 


Micro 3100/5 . $21.50 

Ivlicro 3100/7 . $19.50 

Micro 3100/E . $26.50 

Micro SC303 . $7.50 

Grace F8L . $39.50 

Grace F8C . $49.50 

Connoisseur SCU-I . $13.50 

A.D.C. 550E . $24.50 

Philips GP400 . $24.50 

SPEAKERS (Systems) 

Sonics AS62 . $29.50 

Sonics AS96 . $46.50 

Sonics AS303 . $76.50 

Rotel RSI000 . $159.00 

Celestion Ditton 10 . $66.50 

Celestion Ditton 15 . $109.50 

Celestion Ditton 25 . $235.00 

Interdyn 121 . $84.50 

Interdyn 125 . $89.50 

Interdyn 221 . $119.50 

Interdyn Dorset (10 inch twin 
cone) . $54.50 


and 1 cover . 

$149.00 

Interdyn Varby (8 inch twin 

Connoisseur BDI Kit . 

$34.50 

cone) . 

. $36.50 

Connoisseur BDI Chassis .... 

$39.50 

Janszen Z800 . 

.$139.00 

Connoisseur BD2 c/w Arm . . 

$82.50 

Janszen Z600 . 

. . $209.00 

Connoisseur BD2' c/w Arm, 


Compax ER . 

. $29.50 

base and cover .. 

$99.50 

Compax PD82F/Dunedin . .. 

. $54.50 

PE20I0 Micro 2100/7 base 


Compax PD82F/Slimline . .. 

. $39.50 

with lid . 

$99.50 

Denbigh . 

..• $57.50 

PU ARMS 

$24.50 

Sansui 

Wharfedale 


Lustre ST5I0D . 

KEF 


Micro MA77 II . 

$49.50 

AKAI 


Connoisseur SAU-2 . 

$29.50 

Prices on application 


Grace G840 . 

$49.50 


Grace G545 . 

Grace G520L . 

$38.50 

$29.50 

STEREO SYSTEMS 

(Ail complete with leads, plug, 

, etc — 

Ready to connect and switch 

on). 

CARTRIDGES 


Rotel RA/310 Amplifier: Micro 

MR111 T/Table; Micro 3100/5 

Micro 2100/5 . 

$15.50 

Cartridge Base with Acrylic cover 
for T/Table; 2 — Interdyn Dorset 

Micro 2100/6 . 

$12.50 

Speaker System* (Oiled Teak 
or Walnut): $327.00. 


Micro 2100/E .. 

$21.50 

Rotel RA610 Amplifier; J.H. 

Encore 



T/Table: Grace G520L Arm: 

Micro 3100/E Cartridge Base with 
Acrylic Cover for T/Table: 

2—Sonics AS303 Speaker Systems 
(Oiled walnut): $432.00. 

Interdyn X50 Amplifier: BSR MATS 
T/Table; Micro 2100/6 Cartridge 
Amp and T/Table mounted In base 
c/w Acrylic cover: 2—Compax ER 
Speaker Systems: $229.00. 

Cambridge P40 Amplifier; Philips 
GA 202 T/Table c/w base and cover; 
Grace F8L Cartridge: 2—Celestion 
Ditton 15 Speaker Systems: $696.00. 
Lux SQ507 Amplifier Micro MR411 
T/Table c/w Base and Acrylic cover: 
Micro 4100/E Moving Colt Cartridge 
and 2 transformers: 2—Interdyn 221 
Speaker Systems: $844.00. 

Lux SQ503 Amplifier; Connoisseur 
BD2 T/Table; c/w base: Grace F8C 
Cartridge; 2—Interdyn 125 Speaker 
Systems; 1—Sony TC366 Tape deck. 
$824.00. 

Rotel RA610 Amplifier Lesa PRF 
6 T/Table; Micro 3100/B Cartridge 
Base c/w lid; 2—Rotel RS1000 
Speaker Systems: $698.00. 


DEMO. EQUIPMENT 
AT BIG SAVINGS! 
TAPE RECORDERS 

(All ex-demo or superseded). 

Melb. Branch only. 

Krlesler TE4.$220.00 

Akal X360 .$639.00 

Toshiba GT81 IS.$209.00 

Toshiba GT621P. $62,50 

National RQ158S. $73.00 

Grundig TK245 .$209.00 

AIWA TP1012.$143.00 

AKAI 1710W.$229.00 

Philips N4408 $222.00 

National RS796US Deck 

(auto/reverse—4 track . $282.00 
Toshiba PT8505 Deck . . . . $105.00 
Toshiba KT43D Cassette 

Deck.$105.00 

National RS255 Cassette 

Stereo Recorder.$184.00 

Toshiba KT41 Cassette m * 

Stereo Recorder ..$139.00 

AMPLIFIERS 

Sansul AU555 .$139.00 

Acoustech V.S26S-.00 

Sound SRQ1000X Tuner/Amp $240.00 
Sound SRQ1500X Tuner/Amp $240.00 

TURNTABLES 

Goldring GL75 (Marked) . . $89.00 

Goldring G99 (Marked) . . $64.00 

JH Encore Turntable micro 
MA77II arm micro 

3100/E cartridge base 
with lid csnghtly 
marked).$133.50 

SPEAKERS (Systems) 

KEF Concord. $119.00 

Wharfedale Denton. $4S,00 


EE120A 



■ AUSTRALIA’S GREATEST HI-FI CENTRES 

MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■TRADE-INS ACCEPTED ■ TERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 
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THE SCIENCE OF 


MAGNETOHYDRODYNAMICS 


Magnetohydrodynamics (MHD), the study of the motion of fluids in magnetic fields, has often been regarded 
as a plaything for research workers with little practical value. But latest indications are that there is 
considerable potential for MHD in many fields of science and technology. 


To a physicist the word “fluid” does not 
mean just a liquid, but is used in the broader 
sense to mean anything that flows. Thus MHD 
phenomena may be found in liquids, gases, 
plasmas or even electron motion in 
conductors. MHD phenomena are generally 
only significant when the fluid consists of 
charged particles, or is a conductor of 
electricity, and applications are found in such 
divergent conditions as semiconductor theory 
and astrophysics. 

- One of the simplest effects of MHD is the 
electric current which results when a 
conductor, such as mercury, flows along a 
uniform channel in a direction perpendicular 
to a magnetic field, as illustrated in figure 1. 

In a conductor there are a number of 
“unbound” electrons, which are free to move 
within the parent substance when influenced 
by an electric, or, in this case, a magnetic 
field. If an electron is nominally stationary in 
a magnetic field, it will remain stationary; but 
if it is moving in a magnetic field, it 
constitutes an electric current and will thus 
have an accompanying secondary magnetic 
field. This secondary magnetic field interacts 
with the primary field to cause the electron to 
be deflected from its initial path. A familiar 
example of this is seen in the magnetic 
deflection of an electron beam in a 
cathode-ray tube. 

In figure 1, the direction of flow of the 
mercury (and hence of its electrons) in 


relation to the magnetic field thus causes 
electrons to move across the channel from 
side A to side B. Hence there is a 
tendency for conventional current flow from 
b to a within the flowing mercury. 

This is equivalent to the generation of an 
EMF, in similar fashion to the case of a 
conductor moved in a magnetic field in a 
generator. The EMF (E) being given by the 
expression 

E (volts) = v x B 

where v is the velocity of the mercury in 
metres-per-second and B is the magnetic 
induction in Teslas. (One Tesla = 10 

kilogauss.) 

If this EMF were to be used to produce a 
current flow in an external dissipative circuit, 
a force opposing the motion of the mercury 
would appear. However, since the mercury is 
incompressible, the velocity into the channel 
must equal the velocity out of it. There would 
therefore be a change in pressure (force per 
unit area) in the mercury moving along the 
length of the channel. 

The pressure changes which are associated 
with MHD action have been proposed as a 
possible method of propulsion for water-craft. 
The suggestion has been to mount a magnet 
such that sea water (a conducting fluid) can 
flow between the pole-faces, with conducting 
plates in the same positions as A and B in 
figure 1. The conducting plates would be 


connected to a battery external to the 
magnetic field, so that a current would flow 
between the plates. The water would then be 
forced through the channel by the pressure 
gradient. This would react to move the 
water-craft in the opposite direction, thus 
constituting an electric propulsion system 
with no moving parts. 

For a channel of seawater one metre wide 
by one metre long by one metre high, the 
pressure change over the length would be only 
about 110 Pascals (1.5 psi absolute) for a 
magnetic field of one Tesla and a current of 
ten thousand amperes. 

This type of drive is therefore not 
practical with present technology, as a magnet 
of this strength with the faces one metre apart 
and of one square metre cross-sectional area 
would have a mass of about 70 tons. In any 
case such a small pressure difference would be 
insufficient to maintain a reasonable speed in 
water. 

However the broad principles have been 
successfully used to pump liquids, by 
applying a potential between the faces A and B 
to cause an electric current in the fluid. This 
seems to have been first proposed by one W. 
Ritchie, who used electromagnetic forces to 
pump a liquid in 1832. But the idea did not 
attain a practical form until about 1929, 
when Albert Einstein and Leo Szilard jointly 
patented a practical electromagnetic pump. 

Such pumps are now used to circulate 
liquid metal coolants in nuclear reactors, 



PLASMA 


MAGNETIC field 


COILS ENCIRCLING PLASMA COLUMN 


LEFT: If mercury flows perpendicular to a magnetic field , as shown , 
free electrons move in the direction from A to B. RIGHT: High 
temperature plasma can be contained by magnetic effects in c 
“magnetic bottle”. 
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Schenectady, New ork 


work on 


has been exploring the 
problems of MUD and 
fusion power for several 


CONDUCTING 

GAS 


Figure 4. Shock movement of a piston into a conducting 
gas in a magnetic field. 


LEFT: Figure 3. 
Magnetic fields of a 
star galaxy, directed 
along the spiral 
arms, slow collapse 
of stars toward the 
centre. 


CONDUCTOR SURFACE 


MAGNETIC FIELD DUE TO 
_ TO CURRENT FLOW 


RIGHT: Figure 5. 
Magnetic field inside 
a conductor carry¬ 
ing a current in¬ 
creases inductance 
of the centre so that 
at high frequencies 
most current flows 
along the surface. 
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where moving parts must be kept to a 
minimum or eliminated altogether to reduce 
maintenance problems on contaminated 
machinery. 

The MHD pump system has been used as a 
method of producing prolonged low thrust 
for space vehicles, where ionized particles are 
accelerated to high speeds and ejected from 
the “tail” in the same manner as normal 
exhaust gases. 

In the example given of mercury flowing 
in a channel, the magnetic field can be 
considered to be constant, as in the case of a 
dynamo or alternator. TTiis is because the 
overall motion of the fluid is slow compared 
with magnetic field propagation. The 
magnetic field has time to diffuse throughout, 
so the fluid is said to have a low magnetic 
“Reynolds Number” (much less than unity). 

The magnetic Reynolds Number (Rm) is a 
measure of the amount by which convection 
effects overcome the diffusion of a magnetic 
field. It is directly proportional to the 
permeability, conductivity and velocity of the 
fluid. 

Cases can occur when the conductivity or 
Velocity of the fluid is so high that Rm is 
much greater than unity. Here the magnetic 
field does not have time to diffuse through 
the fluid and must be carried along with it. 
This commonly occurs in plasmas (ionized 
gases at high temperatures) and has been the 
basis of attempts to build a “magnetic 
bottle”. 

Experiments have been conducted on 
plasmas since the mid 1950s in attempts to 
harness nuclear fusion (the “Hydrogen bomb” 
j type reaction) for peaceful purposes. For 
I fusion to occur, temperatures of one hundred 
million Kelvins are required; hence an 
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WEAK FIELD 


WEAK FIELD 

PLASMA 
FORCED OUT 


STRONG FIELD 


(A) THE PINCH EFFECT 


(B) THE RIPPLE EFFECT 


LEFT: Figure 6. Instabilities in a plasma column . The ripple effect results from a number of “pinches" occurring at different 
positions along the column. RIGHT: Figure 7. A charged particle moves in a constant helix when average motion is along a uniform 
axisymmetric magnetic field (A) but an assymmetric field slows the forward motion and acts as a “magnetic mirror" (B). 


“atomic” or fission bomb is used as a 
detonator for the “hydrogen” or fusion 
reaction. 

Experiments with plasmas at such high 
temperatures would normally be impossible, 
because of the impracticability of building a 
container which could hold them. Thus the 
“magnetic bottle” was devised, in which the 
gases are “contained” by a magnetic field. 
The general arrangement of a magnetic bottle 
is shown in figure 2. A number of coils, two 
only of which are shown in the diagram, are 
placed along the axis in which it is desired 
that the plasma be contained. 

A magnetic field exists between the coils 
when a current flows and, as the plasma 
attempts to move outward, it distorts the 
magnetic field outward. This distortion sets 
up a counteracting inward force (represented 
by F in the diagram, and referred to as the 
“magnetic pressure”) which tends to oppose 
the distortion of the field lines. As Rm is high 
in a plasma moving at even a low speed, the 
movements of magnetic field lines and plasma 
occur together. Thus if the magnetic field is 
sufficiently broad in cross-section,, the plasma 
will be contained. 

A problem which puzzled astrophysicists 
for many years was the shape of galaxies, 
especially the shape of the galaxy in which 
our sun is situated. 

The general shape of the galaxy is known 
to resemble a “Catherine wheel”. There is a 
dense cluster of stars at the centre, with spiral 
aims radiating outward and lagging behind the 
direction of rotation, as shown in figure 3. 

If the overall effects of gravitation in the 
galaxy and the “centrifugal force” due to its 
rotation are taken into account (the galaxy 
makes one revolution in about twenty million 
years), the spiral arms should be moving 
toward the centre of the galaxy at about three 
times the rate they are observed to be moving. 

By measurements of the polarisation of 
light reaching us from distant stars, it has 
been calculated that there is a magnetic field 
of 3x10~ 10 Teslas along the spiral arms. This 
field, combined with the charged interstellar 
gases, is sufficient to allow MHD forces ,to 
account for the observed slower collapse of 
the spiral arms. But it should be noted that 
MHD forces cannot stop the collapse of the 
spiral arms since, when movement ceases, the 
magnetic pressure no longer exists. 

In 1942 Hannes Olaf Alfven, a Swedish 
astrophysicist, showed that a wave in the 


form of a magnetic field distortion may be 
propagated in a conducting gas. These waves 
are similar to sound waves and they are 
referred to as “magnetosonic waves”. 

In the transmission of sound waves a 
pressure pulse (eg, a temporary increase in air 
pressure such as caused by the motion of, a 
loudspeaker cone) sets air molecules in front 
of the pulse in motion and causes a high 
pressure area to exist there. This high pressure 
area “pushes” on the air molecules in front of 
it and compresses them, causing a new high 
pressure area to be set up. The new area then 
causes another high pressure area in front of it 
and the pulse is thus propagated in a smooth 
wave-like manner. 

Similarly if a conducting piston is 
suddenly moved in a conducting gas in a 
magnetic field, as illustrated in figure 4, the 
current pulse which flows in the piston 
distorts the magnetic field lines. The change 
in magnetic field caused by this generates a 
current in the gas, which in turn produces a 
magnetic field, which distorts the magnetic 
field further along the path of propagation. 
The process repeats and propagation of the 
magnetosonic pulse results. 

For a conducting gas with Rm much 
greater than unity, a non-conducting piston 
may be used, the initial pulse being created by 
the distortion of the magnetic field due to 
movement of the gas. 

Alfven (or magnetosonic) waves may also 
be propagated in an incompressible medium, 
but in this case they are transverse, waves 
which occur along the lines of force, similar 
to transverse waves in a stretched string. 

Alfven waves occur in a number of 
seemingly unlikely situations, their velocity of 
propagation (v) being given by the expression 
B 

V - / ■ ===== 

V ud 

where B is the magnetic field, u the magnetic 
permeability of the substance and d the 
density. 

Calculations show that naturally occurring 
velocities vary between one millimetre per 
second at the core of the Earth to 10,000 
metres per second in the atmosphere of the 
Sun. 

Many experiments which have been 
carried out on MHD phenomena have been 
associated with high temperature plasmas in 
magnetic bottles and many side-effects have 
been noted. The most common side-effect is a 
skin effect similar to that which occurs in 


conductors at radio frequencies. 

In a conductor carrying a current the 
resultant magnetic flux is in the form of 
concentric circles as shown in figure 5. Some 
of this flux exists within the conductor, and 
thus links with current near the centre of the 
conductor while not linking with current 
flowing near the surface. The result is that the 
inductance at the centre of the conductor is 
greater than the inductance near the surface. 
For rapidly varying currents therefore, the 
effective impedance of the centre of the 
conductor is much greater than that of the 
surface, and so most of the current flows 
along tne surface. 

In the case of a plasma the conductivity is 
in the order of 10 8 S/m (Siemens/Metre, 
formerly known as Mho/Metre), with the 
current rising to maximum in about lOOuS. 
Because of this most of the current is 
concentrated in the outer layer, about 1mm 
thick, of the plasma. Because of the reduced 
current at the centre of the plasma column 
the current-induced magnetic field is also 
reduced. Thus the plasma tends to collapse 
inward, being resisted only by the gas 
pressure. If this collapse or “pinch” is even 
throughout the whole column of plasma the 
effect is to increase the plasma temperature, 
and temperatures of 30 million Kelvins have 
been attained by this method. 

If the pinch effect occurs at only one 
section of the plasma column the high 
magnetic field at this point tends to force the 
plasma away from this section, as illustrated 
in figure 6. This results in a break occurring in 
the column, and an interruption of the 
current flow, so that the discharge ceases. 

It sometimes happens that the pinch effect 
occurs at a number of positions along the 
plasma column, but is not sufficiently severe 
to break the column. This causes a series of 
ripples to be set up which in turn cause 
current variations that reduce the total energy 
of the circuit. Such a condition is unstable 
and reduces the possibility of obtaining high 
temperatures. 

Another important phenomena which 
occurs is known as the “magnetic mirror 
effect”. 

When electrons are magnetically focused 
in a cathode-ray tube they do not travel in 
straight lines to the focus point, or screen, but 
spiral around a path which passes through the 
focal point. This is true of all charged 
particles moving along a magnetic field. The 
radius of the path, known as the “cyclotron 
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watts R.M.S. stereo amplifiers, built-in 
wide range speakers and an input 
sensitivity of 1.5 mV. for magnetic 
cartridges as well as a host of other 
highly desirable and effective 
features. This versatile recorder can 
be the “heart" of your new stereo 
system! 

Both TANDBERG models employ 
the proven TANDBERG Crossfield 
•Head which, in lay terms, provides 


wider frequency response, a far 
better signal-to-noise specification 
and more natural sound reproduction. 

See and hear both TANDBERG 
models at all franchised Simon Gray 
dealers. Listen and compare. 
TANDBERG superiority is clearly 
evident when you hear a 
demonstration, when you install 
your own TANDBERG . . . and years 
later, after hundreds of hours of 
musical pleasure. 

Move up to TANDBERG! 


r Telex — 31904'. 

I Simon Gray Pty. Ltd.. I 

I 28 Elizabeth Street, 

Melbourne 3000. I 

I Please send me full technical inform- i 

, ation about the TANDBERG 3000X/4000X 1 

1 (strike out model not required) and the | 

I name of my nearest Simon Gray fran- 
I chised dealer. I 

I NAME. I 

j ADDRESS. 1 

1 .POSTCODE. j 

I_I 



rmi 


TANDBERG MODEL 3000X. 


TANDBERG MODEL 4000X. 


ABRIDGED SPECIFICATIONS: 


TANDBERG MODEL 4000X. 
Complete stereo system. 

• Three speeds — 7Vi, 3% and 1% l.p.s. • Frequency res¬ 
ponse at 7V2 i.p.s. = 40-20.000 Hz. • Signal to noise —60 
dB. • Twin VU meters e inputs for tuners, pickups, micro¬ 
phones • Wow and flutter: 0.07% • 4 sound heads • Sound 
on Sound • All solid state • Twin 10 watts R.M.S. amplifiers 


TANDBERG MODEL 3000X. 

Stereo tape deck. 

• Three speeds — 7Vi, 3% and 1% l.p.s. • Frequency res¬ 
ponse at 7V 2 l.p.s. = 40-20,000 Hz. • Signal to noise —60 
dB. e Twin VU meters • Inputs for tuners, pickups, micro¬ 
phones • Wow and flutter: 0.07% • 4 sound heads • Sound 
on Sound • All solid state • All desirable controls 


Australian National Distributors: 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House. Smith Street. Darwin. Tel. 3801 
Q’land: Sydney G. Hughes. 154-158 Arthur St.. New Farm. Brisbane. 58 142 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd.. 613-615 Wellington Street, Perth. Tel. 21 7861 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 81 Yacca Rd., Seactiffe, S.A. Tel. 96 3107 
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Plessey 

Remote 

Lecturing 

System 


A remote information display system linking the SA Institute of Technology (SAIT) 
with a new campus at Poorooka (an Adelaide suburb) and the Whyalla branch of the Institute, 
will help to overcome the shortage of suitably qualified lecturers and make it possible for 
specialist lecturers to maintain close contact with all their students at any of the three 
locations. 

The system, called Victor Electrowriter Remote Blackboard (VERB), was installed by 
Plessey Communications Systems. It is based on the Electrowriter, by which written or drawn 
material fed to a transmitting instrument is instantaneously reproduced on a receiver connected 
to it by Post Office lines. Projectors associated with the receivers throw an image of the 
transmitted material on to a screen, which can be up to 13 x 9ft. 

The system allows information to be sent from Adelaide to Whyalla; from Poorooka to 
Whyalla; or from Whyalla simultaneously to Adelaide and Poorooka. Each location has an 
Electrowriter receiver and a transceiver connected to the same telephone extension; an 
overhead projector; and a Plessey loudspeaking telephone connected to a separate extension, to 
relay the lecturer's voice. Students at the remote point can ask questions over the same channel. 
The picture shows a VERB installation similar to that supplied for SAIT. 

AiiiiiiiiiiiiiiiiMinifiMiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiuiiiiniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMitiiiiiiiimiiiiiiriiitiiiitiHimiiiiiiiMiuiiii 



radius”, is dependent on their momentum, 
charge, and the magnetic focusing field. 

If the magnetic field is axisymmetric 
(uniform along the axis of motion of the 
particle) the cyclotron radius is constant and 
the particle motion is in the form of a 
constant helix as shown in figure 7. But if the 
magnetic field strength increases along the 
axis of motion (an assymmetric field where 
‘Tines of force” come closer together), the 
magnetic moment (thus energy) of the 
particle remains constant but the cyclotron 
radius is decreased. 

When the particle reaches a certain point, 
dependent on its initial energy, in the 
magnetic field a relatively large amount of 
energy is required to make it move into the 
volume of higher field strength. However only 
a relatively small amount of energy is required 
to move the particle back along its path into 
the volume of lower field strength. Extra 
energy can be supplied to the particle by 
uncharged gas atoms, which are not effected 
by the magnetic field and move with random 
motion. Because of this random motion, 
collisions between charged and uncharged 
particles force the particles to move back 
along their paths, causing “reflection” in the 
assymmetric field. 

The increasing magnetic field thus acts as a 
magnetic mirror for charged particles, and this 
process is used to help contain plasmas in a 
magnetic bottle. 

The Van Allen radiation belts around the 
Earth are “contained” by a magnetic bottle 
with “mirrors” occurring near the 

geomagnetic poles. (Figure 8.) 

The aurorae of the Earth (Aurora borealis 
or “Northern lights” near the North pole, and 
Aurora australis near the South pole) are 
fluorescent effects produced by the 

interactions of gas molecules with cosmic 

particles, giving rise to streamers of colours 
visible in the sky near the poles. These are not 
visible over the whole of the Earth, because 
the Earth’s magnetic field focuses incoming 
protons oi electrons to the vicinity of the 
poles. Thus many more ionizing collisions 
occur there than in the rest of the Earth’s 
atmosphere, and the large number of 

collisions increases the overall intensity of 
emitted light to the visible level. 

Among the practical uses to which MHD 
and fluid flow may be applied is in the 
construction of large magnets, where, instead 
af using electric currents in copper 
conductors, pipes carrying a charged fluid 
nay be used. Sodium is an obvious choice for 
this, because liquid sodium exists as Na+ ions. 
Dus may be pumped through the “winding” 
ly mechanical means, the motion of these 
charges creating a magnetic field. 


Although at first glance this may appear 
less efficient than using an electric current in 
copper conductors, it has the advantage that 
the sodium may be cooled when not flowing 
in the pipes, and the normal method of 
cooling large magnets, by pumping water 
through them, is not required. 

An electric motor may be driven by an 
external mechanical source, in which case it 
becomes a generator. The same is true of an 
MHD pump. As illustrated in the example of 
mercury in a channel, motion of the fluid 
causes a transverse EMF to be set up across 
the channel. This could be used to power 
external electrical equipment, in which case 
the device acts as an MHD generator, with the 
driving force being supplied by an external 
force on the fluid. A generator of this type 
can utilise high speed ionised gas ejected from 
a nuclear reactor, with the advantage that no 
moving mechanical parts are required. 


Maintenance problems are thus reduced to a 
minimum. 

Another suggestion for MHD is as a 
“brake” for hypersonic missiles or space 
vehicles re-entering the Earth’s atmosphere. 
When an object travels through the air at 
hypersonic velocities an intense shock wave is 
set up in front of it. This shock is different 
from the supersonic shock generated right at 
the front of a moving object, as the 
hypersonic shock is held away from the 
object by the supersonic shock. 

The hypersonic shock is of such intensity 
that it causes the air to ionise, so that charged 
particles move past the missile. This relative 
motion of charged particles constitutes an 
electric current, thus a magnetic field is 
detected by the missile. The suggestion is that 
the magnetic field may be utilised by 
constructing a coil in the nose-cone so that 
motion of the coil through the field generates 
an EMF. If this coil were connected to 
electrodes on the surface of the nose-cone, 
currents would presumably flow in the 
(ionised) air, and hence in the coil, building 
up an increasing magnetic field in the coil in 
the same way that the field of a self-exciting 
dynamo is built up. 

Apparently this system could be arranged 
to act as a brake to slow the movement of the 
missile. (The situation is in reality much more 
complicated than as described here. A full 
explanation is given by Resler and Sears, 
Journal of Aeronautical Science, V 25, 1958 
p.235.) 

It appears, then, that the possible uses of 
MHD are many, even though one major factor 
limits its use in technology. This is that the 
electrical conductivity of liquids and plasmas 
is much less than that of copper. For an MHD 
device to be worthwhile it must therefore 
exploit the ability of fluids to do what solid 
conductors cannot, or it must directly use 
fluids as with the electromagnetic pump or 
fusion reactor. ® 




LEFT: Figure 8. The Van Allen radiation belts around the Earth consist of charged 
oarticles “contained” by the geomagnetic fields , which act as magnetic mirrors near 
>he poles . RIGHT: The geomagnetic field of the Earth “focuses” charged particles 
Awards the poles , creating the aurorae. 
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ADDRESS 


POSTCODE. 

JM/26-71EA571 


RAIN or SHINE 


Distributed by: 


JACOBY _ 

MITCHELL 

Sydney—26 2651 • Melbourne—30 2491/2 • Adelaide—53 6117 
Brisbane—2 6467 • Perth—28 8102 • Launceston—2 5322 • Agents: 
Canberra—47 9010 • N’cle—61 4991 • Port Kembla—4 2071 

To: Jacoby, Mitchell & Co. Pty. Ltd., 

469-475 Kent Street, Sydney, N.S.W. 2000. 

Please send me information on the SONY CB-200W Transceiver. 


NAME.. 


with extra-sensitive 
weatherproof 

sonyCB-200W 

Approved for Australian conditions 

A truly durable 14-transistor transceiver whose solid-state circuitry 
transmits exceptionally intelligible speech up to 12 miles over flat 
ground or water. Look at features like • Field effect transistor 

• Ceramic filters • Squelch circuit quietens speaker during standby 

• A special built-in regulator circuit ensures high sensitivity over 
entire battery life. 

BRIEF SPECIFICATIONS:—Circuitry: Transmitter: Crystal-controlled circuit. 
Receiver: 9-transistor (1 FET) crystal controlled superheterodyne • Semiconduc¬ 
tors: 14 transistors, 4 diodes, 1 thermistor • Antenna: 4' 3" telescopic. Frequency: 
Within 26.965-27.255 MHz • Frequency drift: ± 0.005% • Transmitter final stage 
input power: 100 mW max. • Receiver power output: 340 mW undlstorted, 560 mW 
max. • Speaker: 1% x 2 l5 /i* PM dynamic, 8 ohms • Power: 8 ‘AA’ penlight batteries 
or I2v battery • Dimensions: 1% (W) x 10'/a (H) x 2% (D) • Weight: 1 lb 15 oz. 


L_ 
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“Jimspheres” 


NEW USE FOR CARNARVON SPACE RADAR 


Wind tracking with 


A precision C-band radar system at the Carnarvon tracking station, which is playing 
a major role in the Apollo missions, is currently being used to track a peculiar type 
of meterological balloon known as “Jimspheres”. 


A Jimsphere has the appearance of 
an oversized naval mine. It consists of 
an aluminised mylar sphere with 398 
conical protusions covering its entire 
surface. These protusions, known as 
roughness elements, make the sphere a 
much better radar target than a simple 
sphere. Each roughness element stands 
three inches high and has a three-inch 
diameter base. The Jimsphere is filled 
with helium gas, and two simple 
pressure relief valves maintain the 
helium pressure at five millibars above 
ambient atmospheric pressure to 
preserve a constant sphere size and 
minimise the risk of bursting. A lead 
ballast weight is contained in a patch on 
the sphere’s surface, which also doubles 
as a holding point during the filling and 
launching operation. 

Nobody will admit to knowing the 
origin of the name, but all concerned 
agree that it is preferable to the official 
name - Balloon Meteorological Radar 
Reflective. No doubt local ingenuity, 
having failed to make a friendly 
acronym of this forbidding title, coined 
“‘Jimspheres” because of some private, 
but unrevealed, circumstance. 

The Carnarvon Jimspheres are being 
used in a series of tests to gather data on 
high altitude wind strengths and 
directions, to assess the effects they 
may have on space vehicles. Two 
Jimspheres will be launched twice a 
week over a 12 month period. During 
the same period, additional data is being 
obtained from ordinary radiosonde 
balloons launched simultaneously from 
the local airport’s meteorological 
department. These transmit data 
relating to temperature, humidity and 
atmospheric pressure during ascent, and 
provide spot checks on wind direction 
and velocity for comparison with data 
obtained from the Carnarvon tracking 
radar. 

The Jimspheres are launched from 
ground level and tracked from a height 
of around 150 metres (480ft) to their 
ceiling altitude of about 18 kilometres 
(11V4 miles). Launches take place 
regardless of prevailing weather 
conditions, even when strong winds 
approaching gale force are blowing. 
Although the two-metre diameter of the 
Jimspheres nowhere near approaches 
the size of the huge balloons sometimes 


launched for meteorological studies, 
those handling them in strong wind 
conditions find they can be extremely 
difficult to control. 

Under normal conditions, the ascent 
rate of the Jimspheres is about five 
metres a second. During the ascent, 
reading of radar range, azimuth and 
elevation are automatically recorded 
every 10th of a second on magnetic tape 


by an associated computer system. 
During a typical 60-minute track, over 
8.5 million bits of computer data are 
recorded. The computer also provides a 
large scale plot on an X-Y plotboard of 
the Jimsphere’s ground track and 
altitude, superimposed on a map of 
Western Australia. 

The recorded data is analysed at the 


Marshall Space Flight Centre, in the 
USA, in conjunction with similar data 
obtained from other sites, to determine 
effects of wind shear and turbulence. 

Carnarvon’s FPQ-6 radar is one of 
two high precision radar systems used in 
NASA’s manned space flight network, 
and is the only one in the southern 
hemisphere. More than 180 engineers, 
technicians and support staff are 
employed there by AWA, who operate 
the station under contract to the 
Department of Supply. 

Apart from the role they are playing 
in the current series of tests, Jimspheres 
have already been used in the 


pre-mission training program for Apollo 
14. Jimspheres provided excellent 
targets to enable the operating staff of 
the Carnarvon tracking radar to reach 
peak effectiveness for the critical 
trans-lunar insertion manoeuvre, which 
occurred directly over Carnarvon during 
the second earth orbit of the Apollo 14 
mission. ® 



Looking something like an s oversized naval mine , a Jimsphere is readied for launch 
at the Carnarvon space tracking station. Filled with helium , the spheres will ascend 
to a height of over 11 miles , to obtain data on wind shear and turbulence for 
analysis by NASA The data obtained is expected to be valuable in the design of 
space shuttles . 
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sound ideas from 


wm 


Stereo amplifiers, tuners and 
receivers featuring minimum 
harmonic distortion. 


SX-770 Tuner Amplifier. 20-40,000 
Hz±3dB. 15W R.M.S. per channel 
into 8 ohms. Harmonic distortion less 
than 0.8% at rated output. Multiple 
inputs including mic.; multiple out¬ 
puts; filters, etc. 

SA-900 Amplifier. 20-50,000 Hz±3dB. 
50W R.M.S. per channel into 8 ohms. 
Harmonic distortion less than 0.08% 
at rated output. Multiple inputs, out¬ 
puts, filters, etc. 


Superb Hi-Fi speakers to suit 
every application. In cabinets, 
unmounted or complete kits. 


Advanced belt-drive turntables 
engineered for minimum wow 
and flutter. 


CS-63 DX 4-Way 6-Speaker System 
15" Woofer; two 5" mid range; Horn 
Tweeter; 2 Horn super-tweeters; 20- 
20,000 Hz; 80 Watts. 

CS-77A 4-Way 4-Speaker System. 12" 
Woofer; 5" mid-range; 3" cone 
tweeter; multi-cellular horn super¬ 
sonic tweeter; 25-20,000 Hz; 65 
Watts. Removable grille. 


PL-31 D 4 pole hysteresis motor. Wow 
and flutter less than 0.1%. Cartridge; 
PC-35 induced-magnet type. IQ- 
25,000 Hz. 


Stereo systems to suit the most 
demanding listener. Every com¬ 
ponent matched for perfection 
in sound. The items illustrated 
are only a small part of the 
WORLD'S LARGEST RANGE 


OF HI-FI AND NOTHING BUT 


See and hear PIONEER at 
selected HI-FI SPECIALISTS 
throughout Australia. 

‘PIONEER PLAYS 
EVERYTHING BETTER 
FOR YOU.’ 


Astronics Australasia Pty. Ltd., 

161 Sturt Street, South Melbourne, 3205 

Please send PIONEER catalogue and 
list of nearest dealers. (Please 
PRINT.) 


T-6600 


Headphones for personal listen¬ 
ing. Perfect sound without 
fatigue. 


Stereo tape decks and tape re¬ 
corders. ‘Professional’ 4 track 
recorders with every conceiv¬ 
able feature. 


NAME 

ADDRESS 


SE-30. 20-20,000 Hz, 8 ohm, 0.5W 
per channel. 

SE-50. 20-20,000 Hz. Separate tweeter 
and volume controls. 8 ohm, 0.5W 
per channel. 


T-6600 Auto-reverse Tape Deck. 50- 
15,000 Hz±2dB. S/N ratio less than 
55dB. 


POSTCODE 


.ywwvv 'A A 
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Vibration testing of aircraft components 

Vibration testing is an important part of the design testing procedure for many 
types of equipment, particularly that designed for aircraft use. The following 
description of a typical vibration testing facility is indicative of modem techniques 
used for this purpose. 


Vibration testing plays a major part in the 
evaluation of any airborne equipment, the 
construction of which is necessarily a 
compromise between the conflicting 
requirements of rigidity and lightness. All 
structures and components, no matter how 
rigid they may appear to be, possess some 
flexibility. When excited at the appropriate 
frequency the component vibrates in 
resonance, giving rise to high stresses in the 
material of which the component is made and 
leading ultimately to sudden failure due to 
fatigue. On aircraft the failure of a single 
component may have catastrophic results. It 
is therefore essential to ensure that any 
equipment intended for use on aircraft either 
does not have a natural frequency which 
coincides with any vibration frequency likely 
to arise during operation of the aircraft, or at 
least is adequately damped and has strength 
to withstand the stresses of prolonged 
vibration. 

Gas turbines and aerodynamic excitation 
give rise to vibration over a very wide range of 
frequencies and it is not possible to ensure by 
calculation alone that a given design will not 
be subject to resonant vibration in service. 
Thorough testing under simulated service 
conditions is therefore essential. The test 
conditions and the performance required 
from the equipment under test are embodied 
in standard vibration test specifications used 
oy military and civil aviation authorities to 
Dne or other of which all airborne equipment 
must conform. 




The Aircraft Equipment Division of Rotax 
Ltd, in the UK, a leading manufacturer of 
aircraft electrical generating systems, has a 
fully equipped vibration laboratory. The 
primary facilities of the Rotax vibration 
laboratory are two large vibrators or 
“shakers” of 750 and 10,0001b thrust and two 
small vibrators, all with comprehensive 
control systems. The block schematic of the 
large vibrator control system is shown in the 
diagram. As can be seen, it includes a 
stroboscope, a Da we Variphase strobe unit, 
and a digital counter. 

A stroboscope is essentially an electronic 
flash lamp with flashes of very short duration 
and a high, adjustable repetition rate. When 
used to illuminate an object which is rotating 
or reciprocating at the same speed as the flash 
rate, the object appears to be stationary 
because it is illuminated at the same point in 
each cycle. When the flash rate of the 
stroboscope is slightly slower than the 
vibration frequency of the object under test, 
the object appears to move in slow motion. 

The stroboscope therefore permits the 
observation of periodic motion, such as 
vibration, which occurs too rapidly to be 
followed by the naked eye. 

Vibration testing and the study of 
resonance, by means of stroboscopes is a 
well-established technique. The equipment to 
be tested is mounted on the table of the 
vibrator, which is then made to operate over 
the specified range of frequencies; this can be 
done with a manually operated variable 


oscillator or with an automatic sweep 
oscillator. The signal from the oscillator is fed 
through a power amplifier which permits the 
excursion of the vibrating table to be varied 
to give the required amplitude at any 
frequency. 

Dawe stroboscopes have a control knob 
for manual adjustment of the flash rate and it 
is comparatively simple to reset the 
stroboscope flash rate every time the 
oscillator setting is changed, to maintain the 
same rate of apparent slow motion of the test 
object. Resonance in a test object can 
however be easily missed when searching for 
it in discrete frequency steps; most resonance 
tests therefore specify continuous frequency 
sweeping. Under such circumstances it is not 
practicable to attempt to adjust the 
stroboscope by hand to maintain a fixed 
frequency difference between applied 
vibration and flash rate and thus a constant 
slow-motion effect. 

In the Dawe Variphase Strobe Unit Type 
1208B the stroboscope is controlled by the 
oscillator through a phase-shifter unit by 
means of which the frequency difference 
between vibrator and stroboscope can be 
preset to any value between 0 and 1.5 Hz 
irrespective of the operating frequency within 
the range from 5Hz to 5KHz. In other words, 
the test object appears to move at the preset 
frequency despite the continuously varying 
drive frequency of the oscillator. 

• When viewed by the light of a 
Variphase-controlled stroboscope any change 
in the behaviour of the test object is 
immediately discernible. In particular, 
resonance is shown by a distinct increase in 
the amplitude of movement. 

The stroboscope now most frequently 
used at Rotax is the Strobosun Type 1203B. 
This is the most powerful unit in the Dawe 
range, having an output from 700 to 1000 lux 
over a flash range from 300 to 15000 flashes 
per minute. The Strobosun comprises two 
cable-connected units which clip together for 
transport. One unit houses all electronic 
circuits and controls, the other the large lamp. 

Although the excitation frequency applied 
at any time is shown both by the dial of the 
oscillator and by the meter on the 
stroboscope, both are analogue indications. 
Because of its greater inherent accuracy, 
Rotax prefers a digital readout and has now 
fitted a Dawe digital frequency meter, 
countef and timer. This unit is one of the 
range of Dawe modular instruments with up 
to six-digit indication. It can measure 
frequency over the range from 0 to 1MHz, 
period from 0 to 300KHz and time interval 
from lOuS to 10 7 S (nearly four months) 
against an internal crystal reference frequency 
of lOOKHzaccurate to ± 0.002%. 

At Rotax the counter is used only to 
indicate the frequency at which the vibrator is 
being driven, to ensure that resonant 
frequencies are accurately identified. (“Dawe 
Digest”, December 1970.) ® 
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1730-SS 

surround stereo 


out of this world! 



The sounds reproduced by AKAI’s 1730- 
SS 4-Channel/2-Channel Stereo 
Recorder are just out of this world! 
You enjoy more sound dimension, more 
realism. You’re literally surrounded in 

sound with four speakers.left and 

right in front, and left and right in the 
rear. It’s an entirely new world of 
sound that gives you a real “sense of 
presence”, the feeling of being exactly 
in the middle of a live performance. 


The 1730-SS, equipped with a built-in 
2-channel amplifier and 2 speakers, is 
designed for amazing versatility. Not 
only can it be used as a complete 2- 
channel stereo tape recorder, but also as 
an exciting 4-channel stereo tape recorder 
by simply adding an extra pair of AKAI 
speakers to your existing 2-channel stereo 
amplifier/speaker system. Cross over to 
4-channel stereo and enjoy the multi¬ 
dimensional sounds no 2-channel system 


can ever achieve. AKAI’s 1730D-SS 4- 
Channel/2-Channel Stereo Tape Deck 
is also available. It’s perfectly matched 
with AKAI's AA-6100 4-Channel Pre- 
Main Amplifier. 

Audio & Video 

AKAL 

AKAI ELECTRIC CO., LTD. 


Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St.. Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn. VICTORIA Tel: 81-0584/399 Montague Rd.,West End, Brisbane. QUEENSLAND 
Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth.W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St.. Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY LTD : 
87A Brisbane St., Lauceston, Tasmania Tel: 2-5282 
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EXTENDABLE ANTENNAS FIND 
USES IN OTHER FIELDS 


In our May, 1967 issue, we made reference to a radical new type of coil spring 
antenna for spacecraft, developed in Canada. The feasibility of the design has since 
been proved in numerous space missions, and the principle is being applied to other 
fields of technology. 


Eighteen years ago, George Klein, then a 
research engineer with the National Research 
Council of Canada, coiled a strip of spring 
steel inside a tube, heated both to just below 
the tempering temperature of the steel and 
produced the first STEM (Storable Tubular 
Extendible Member) element. 

The discovery led to what has been 
described as a new form of linear motion. The 
STEM, essentially, is a tape of thin material 
which is heat-treated to assume a tubular 
shape of high strength when extended and can 
be stored in a minimum of space when coiled 
in a drum. Its first use was as an extending 
antenna on Canada’s Alouette 1 satellite. For 
Alouette 1, four STEM devices were used as 
crossed dipoles. Two STEM extended 75ft 
and two 37.5ft. The STEM elements were 
0.75in in diameter and were stored in a 
mechanism only 24in long, 7in wide and 7in 
deep. The two 75ft antennas on Alouette 1 
weighed only 161b. 

Today, thanks to its initial involvement in 
the development of the Alouette satellite, 
SPAR Aerospace Products Ltd of Toronto is 
the world's foremost designer and 
manufacturer of STEM devices. More than 
400 have been successfully flown on various 
United States, Canadian and European space 
vehicles. In addition, more than 40 STEM 
have seen service as ground and seaborne 
masts and antennas. A burgeoning consumer 
products market is also developing for the 
SPAR-lite - an electro-mechanical actuator 
for deploying an emergency light above police 
cruisers and other emergency vehicles. Selling 
at under $1,000, this is the first successful 
low-cost version of the STEM principle and 
has potential in many other fields, such as in 
the spray painting, machine tool, and 
packaging industries and in such sensitive 
areas as bomb disposal equipment. SPAR is 
also consulting manufacturers in the stage 
lighting and garage door industries on other 
uses for actuators. 

The STEM Products Department of SPAR 
Aerospace, which employs 30 engineers, 
designers and technicians directly, and 
another 30 employees indirectly, accounts for 
over 10 per cent of SPAR Aerospace’s staff. 
To date the department has accounted for 
over $12,000,000 in gross sales of STEM 
actuators since Alouette 1. 

The Department of National Defence 
originally set up a special signals section 
devoted to adapting the STEM for use as a 
tank antenna. When plans for designing the 
Alouette were in the formative stage, a 
Defence Research Board scientist, who 
worked on this project, remembered the 
STEM and recommended it for use on the 
Alouette. 

DeHavilland Aircraft of Canada was given 
the contract for building the Alouette 1 
structure. DeHavilland’s Special Products and 
Applied Research Division (soon to become 
an independent company) was given the 


responsibility for Alouette’s STEM antenna. 
Special Products arid Applied Research 
(SPAR), the STEM and George Klein came 
together for the first time in 1961 when Mr 
Klein arrived in Toronto to hand over details 
of his invention. In the intervening years SPAR 
has made impressive strides over virgin terri¬ 
tory, D. P. Robertson, SPAR executive vice- 
president, says the problem has been and con¬ 
tinues to be how to find markets for a new 
form of linear motion. 

“Very little is known of this type of 
tubing and we don’t have the textbooks to 
obtain design data beyond what we have 
developed ourselves’’, he says. “One of our 
approaches will be, in future, to try to 
penetrate the schools and universities and at 
least let it be known there are other forms of 
creating motion other than the piston and 
cylinder, rack and pinion, the nut and screw 

SPAR is currently preparing to fill a 
$140,000 Japanese order for 10 STEM 
antenna units. They are also manufacturing a 
number of underwater units for use by US 
astronauts practising zero gravity simulations 



George Klein with prototype STEM 
antenna. 



in a deep water tank for future Apollo space 
missions when actuators will transport items 
to and from the space capsule, freeing the 
astronauts from having to “walk, swim or fly’’ 
for them. On Apollo missions 16 and 17 the 
astronauts plan to have a SPAR-lite type 
actuator extend 30ft to carry a gamma ray 
spectrometer for analysing certain aspects of 
the near lunar environment. 

Closer to earth, a small STEM actuator in 
the half-inch range is being used as a very high 
precision device for controlling the speed at 
which micro-circuit silicon wafers are 
withdrawn from an electric diffusion furnace 
during their manufacturing process. 

Mr Klein still serves as a consultant to 
SPAR although he retired from the Council in 
1966 after 40 years with its Division of 
Mechanical Engineering. Highlights of a 


distinguished career include the development 
of the STEM; the co-invention of a surgical 
device for mechanically suturing severed 
arteries; responsibility for the mechanical 
design of ZEEP, the low energy atomic energy 
reactor at Chalk River (and the first reactor 
outside the USA to produce a self-sustained 
chain reaction in September, 1945); and a 
considerable share in the development and 
design of the Weasel - a wartime developed 
American over-snow vehicle that has seen 
work in Arctic and Antarctic expeditions. 

The STEM has been patented by Canadian 
Patents and Development Limited, a 
subsidiary of NRC with responsibility for 
patenting and licensing of government 
inventions. (“Science Dimension’’, Vol 2, No 
6. Published by National Research Council of 
Canada.) ® 
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from GARRARD i 




Model 40B 


Model SL95 


noise about silence 


With a new Garrard you have the perfect setting 

for music.silence. A Garrard unit lets you hear 

only the music. 

Garrard’s 50 years experience offers you perfection 
in sound reproduction with elegant, contemporary 
styling to match. 

The 12-model range covers both automatic and 
single play units from the highly compact, low cost 
Model CC10 through to the superbly engineered 
transcription turntable Model SL95 featuring auto¬ 
matic play, weight counterbalanced pickup arm and 
cue and pause facility. 

For sheer performance, styling and dependability 
you choice just has to be GARRARD. 

Descriptive literature is available from your nearest 
State Distributor. 


Model CC10 


Model 5200 


Villawood. NSW 72-0133 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Improved telephone alarm 

Existing simple telephone alarm systems send burglar alarms, 
fire alarms or warnings of other abnormalities over leased telephone 
lines. A more elaborate system, designed and wholly manufactured in 
Australia by a member company of the Australian Telecommuni¬ 
cations Development Association, dials into the public automatic 
telephone network to make its reports. The core of the system is an 
automatic dialling unit contained in a compact desk-top cabinet. A 
number of sensors or detectors are connected to it so that it is capable 
of signalling alarms of various kinds. It might report fire, leaking gas, 
wrong boiler pressure, failure of automatic machines, rise or fall in 
temperature, or even excess air pollution. 

The unit, approved by the Australian Post Office, is connected 
to a telephone line by a simple changeover switch when required. 
When a detector triggers the unit, it dials a predetermined number - a 
control station, security service, or an executive’s home. To guard 
against wrong numbers, the unit waits for a signal back before it 
proceeds. The unit then sends its message in pulse-code form for 
display as a set of numbers at the receiving end. The unit waits for an 
acknowledging signal to confirm a message has been received, and 
unless this comes the unit repeats the whole sequence. Furthermore, 
the acknowledgement is recorded in the sending unit as proof that the 
signal has been sent and received. 

As many as 99 alarm sources can be connected to one 
automatic dialling alarm unit. For the protection of watchmen it can 
be arranged that the unit will dial out an alarm at set times unless a 
watchman periodically pushes a reset button. Similarly, invalids or 
aged people living alone could be protected by the unit dialling a 
relative unless the person periodically pushes a reset button. Another 
automatic telephone dialling alarm system now in use employs 
recorded spoken messages instead of digital displays to make its 
reports. An ATDA spokesman said that a future elaboration of this 
system will be able to dial up to five telephone numbers, and will 
enable anyone to interrogate the unit by dialling in at any time. 

Worldwide TV program 

The European Broadcasting Union (EBU) has accepted an 
invitation from the International Telecommunication Union (ITU) to 
mount a worldwide live television program on June 17 this year. This 
is the opening date of Telecom 71, the first world telecommuni¬ 
cations exhibition which is being organised in Geneva by the ITU on 
the occasion of its World Administrative Radio Conference for Space 
Telecommunications. The broadcast will be carried out with the 
assistance of the member countries of the ITU and broadcasters, who 
are jointly providing terrestrial circuits and other facilities. 
Communication satellites will be made available by Intelsat, which 
involves 77 countries. 

Last year the ITU asked EBU members if they would be 

iimn iiiiiiiiiiin in iMiiMiiimiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiHiiiiiiiiiiimiHiimiiiiHiiiiiiiiiiiiiiiiiiiiiHHtiiiiiiiiiiiMUiiiiiiiiiiHiiiiii 

Automatic ship's stabiliser 

A new stabiliser control system, claimed to reduce the roll of 
large ships to negligible proportions, has been developed in the UK by 
Muirhead Ltd. The system, type K-373, employs the latest electronic 
techniques for high reliability and simplified servicing. It responds to 
inhospitable sea conditions by automatically feeding appropriate 
signals to the ship’s main hydraulic fin gear by which undesirable ship 
movement is corrected. The system is suitable for ships of over 
750-tons displacement, including ocean-going liners, tankers, 
container vessels and cruise ships. It can operate the simple twin-fin 
installation of smaller ships or the multi-fin assemblies needed to 
stabilise the 250,000-ton modern ocean-going tankers. (Muirhead Ltd, 
Beckenham, Kent, England.) 


prepared to put up program ideas appropriate to the occasion. A 
number were suggested and, following discussion, the EBU television 
program committee decided to support a proposal from the BBC. 
Provisionally entitled “Children of the World”, the program will look 
at boys and girls who will be the adults of the 21st century. For them, 
worldwide communications by satellite will be part of everyday life. 
The detailed structure and content of the program is now being 
prepared, and although final locations have still to be decided, it is 
likely that there v$\\ be contributions from all continents. 

Police computer network 

From 1972, police headquarters throughout the UK will be 
linked by line to a Burroughs B6700 computer complex at Hendon, 
London. This will store records on known criminals and reported 
crimes. Police officers on patrol will be able to receive information 
within two minutes of contacting their headquarters by radio or 
telephone. A new system of video display terminals, to be supplied by 
SE Laboratories (Engineering) Ltd, will be located in police control 
rooms. Control-room staff will interrogate the computer through the 
terminal keyboard. In seconds the answers will be displayed on the 
terminal’s screen. 

The British scheme is the first of its type in the world to be 
used on a national basis. Although some similar installations are 
operating in some States in the USA, none at present match the size 
and capability of the proposed UK network. The first phase of 
programming will involve an index of all stolen or suspect road 
vehicles in Britain. About 125,000 entries will be contained in this file 
within 12 months and it is expected that by this time at least 5,000 
inquiries per day will be made from the London area alone. Later, an 
index of classified fingerprints of criminals will be added. Another 
index will contain details of wanted or missing persons, and a file of 
criminals’ names; this index will contain several million names and 
descriptions and each record will be identified by a number which can 
be traced to manually maintained files for fuller details. 
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What's 16 and 

versatile all over? 


16 hand picked 
high performance 

trandston— 
from the largest range 
available in AustraKa 


feiichild MAY 


• Versatility of application • Availability • Wide range • Data • Lower Prices 
(lower still when purchased in kit-form)—all hand selected from the largest range 
of Epoxy/Plastic transistors available in Australia. 


N.P.N. Products 

2N3563 R.F. Amp. and High Speed Switch 
2N3564 Low Noise Wideband R.F. Amp. 
2N3565 High Gain Audio Amp. 

BC208 High Gain Audio Amp. 

2N3566 High Gain High Current Audio Amp. 
2N3568 General Purpose High Voltage 
High Current Amp. and Switch 
2N3643 General Purpose Amp. and 
High Current Switch 
2N3646 High Speed Saturated Switch 


2N3693 General Purpose Low Noise R.F. Amp 
SE5001 R.F./I.F.A.G.C. Amp. 

SE5030A Low Capacitance Video I.F. Amp. 

P.N.P. Products 
2N3638 High Current Switch 
2N3638A General Purpose Audio Amp. and High 
Current Switch 

2N4354 Low Level Low Noise Amp. and High 
Current Switch 

2N4258 Ultra High Speed Switch 
2N4121 R.F. Amp. and High Speed Switch 


Melbourne 723 4131. Sydney 439 7508, Adtlelde 37 7723. Auckland, N.Z. 57 9307 • • • Oltlrlbulort, 
Melbourne —Radio Parts Group 329 7888, J. H. McGrath 4 Co. Pty. Ltd. 663 3731, Sydney —George Brown 4 Co. 
Pty. Ltd. 29 7031, Brisbane —Douglas Electronics Pty. Ltd. 97 8222, Perth —Precision Electronics Pty. Ltd. 
91 4900, Adelaide —General Accessories P/L. 23 4022, Auckland, N.Z. —John Gilbert 4 Co. P/L 3 0839 


FC2251 


hi«-d 420 Mt. Dandenong Road 
■■■■■■■ CROYDON, Victoria, 3136 

AUSTRALIA PTY. LTD. 
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Surgery on colour TV 

The 500 plastic and reconstructive surgeons who met in 
Melbourne at the end of February for an international congress, saw 
colour TV pictures of intricate plastic surgery carried out in the 
operating theatre at St Vincent’s Hospital during special breakfast 
sessions. The congress was held in the Dallas Brooks Hall, East 
Melbourne, which is several hundred yards from the hospital. The 
pi t res were carried to the hall by microwave signals. Viewers at the 
hall were able to see and hear a panel of eminent international 
surgeons, assembled in a room adjacent to the operating theatre, 
follow the operations on TV sets and discuss them as they progressed. 

The morning TV sessions were supplemented by an afternoon 
production, also from St Vincents, of micro-surgery. This was 
photographed through a microscope and involved the use of 
micro-sutures made by Astronics Pty Ltd, Melbourne. Philips TV 
cameras were used, and the colour receivers were provided by Philips 
and Astor. 

MZBC orders computer 

A Burroughs B 2500 computer, valued at over $500,000, has 
)een ordered by the New Zealand Broadcasting Corporation (NZBC). 
The system, to be installed at the NZBC headquarters in Wellington, is 
iue to go into operation in July. Linked directly to the computer will 
>e on-line display terminals which will enable the radio and television 
ales department to have up-to-date information on the availability of 
dvertising time. In addition to scheduling advertisements, the B 2500 
vill handle all associated billing, sales statistics, and projection. 
Administrative processing will include payroll, inventory control, and 
>udgeting for 140 cost centres. 

An important application for the B 2500 will be audience 
esearch among the 2.8-million viewers and listeners served by 47 
adio and TV stations throughout New Zealand. Reports produced by 
he computer will indicate the number of listeners by station and time 
egment, and will show program popularity and familiarity by age 
roup. Both program scheduling and royalty payment monitoring are 
lanned for the computer in the future. As well as on-line display 
jrminals, the computer will have conventional punched card, 
lagnetic tape and printer terminals. 

Miniature crystal oscillator 

The specialised components division of Marconi 
'ommunication Systems Ltd has announced a complete quartz 
rystal' oscillator in an 8-lead T05 can. Meeting a demand for ever 
reater miniaturisation, it provides accurate and stable frequency 
ontrol in situations where reliability, ruggedness, compactness and 
ght weight are key design factors. All the oscillator components (a 
rystal and an IC comprising transistors, resistors and capacitors) are 
antained in the can, which is less than 9mm diameter and 7mm high, 
ince the crystal operates at its fundamental frequency, no external 
antrolling circuits are needed, although external fine-frequency 
immers may be added if desired. 


A F3187 oscillator 
with the can remov¬ 
ed. The complete IC 
can be seen in the 
centre of the base 
with the crystal , the 
large ' white disc , 
mounted above it. 


The oscillators, designated type F3187, can be supplied for any 
aquency between 10MHz and 22MHz. The short term stability is 
itter than .01 ppm, averaged over one second, and the long term 
ability is better than 0.2ppm per month, after three months 
•ntinuous use. Although temperature can have a marked effect on 
e operational performance of a crystal oscillator, the design criteria 
this oscillator allows for operation at any temperature between -55 
d +90 degrees C. The supply voltage is nominally 5 V with a power 
>nsumption of less than 145mW. (Marconi Communication Systems 
d, Marconi House, Chelmsford, Essex, England.) 




Birds who like to chat need no longer feel frustrated when 
out cycling in England. These bicycles marketed by Pye 
Unicam come equipped with two-way radio, so that they can 
continue their cheerful chatter even when riding through the 
noisy din of busy traffic. 

Communication course 

The Division of Postgraduate Extension Studies, University of 
New South Wales, is offering a course of five lectures over Radio 
University, VL2UV, and five hours of attended seminars on the art 
and practice of written and spoken communication. Starting early in 
May, the course is designed to train people in the compSation of 
information for transmittal by any method. Topics to be covered 
include: essential differences between written and spoken English; 
limitation of words; visual aids to comprehension; preparation of 
factual or technical reports; preparation of a technical lecture. 
Further information on this and other courses can be obtained from 
the Division of Postgraduate Extension Studies, PO Box 1, 
Kensington, NSW 2033. 

Turin congress 

Elettronica 71, the 1st International Conference on 
Applications of Electronics in Industry, will be held in Turin, Italy, 
from September 27 to 29, during the 21st International Technical 
Exhibition (September 25 to October 4). The conference aims at 
creating a high-level meeting point for scientists, technicians, 
manufacturers, designers and experts in electronics. It will deal with 
four subjects: electronics and computers applied to control and 
operations of machines and processes; static power control of 
operating machines; electronic equipment for the automobile; 
electronics for information. Further information may be obtained 
from the Chairman of the Executive Committee, 1? Convegno 
Intemazionale sulle Applicazioni dell’Elettronica nell’Industria, corso 
Massimo d’Azeglio 15, 10126 Torino, Italy. 

Recorders for APO 

Tape Recorders Pty Ltd, of Sydney, has been awarded a contract 
worth $420,000 for the delivery to the Australian Post Office of 100 
T5050 incremental recording systems, produced by Racal-Thermionic 
of the UK. The APO planning engineers need to know how much 
traffic goes through each telephone exchange and where the calls are 
being routed to, so that they can plan the most effective future 
telephone networks. The introduction of the T5050 systems will 
assist in acquiring this knowledge. They will go into a data collection 
system which is already in operation, currently using paper punch 
systems. The T5050s use magnetic tape, and will be used for the 
collection of data in digital form only. They will not be capable of 
recording conversations. 
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Measuring is fast and accurate with 

HCUJSNRP 



VOLT AMMETERS 


Body 
turns 

180 ° 

& sets in at 
five different 
positions 


KEWSNAP 5 has jaw opening of l 7 /a" with thumb-operated range 
selection. Range selected is automatically identified through a 
viewing window. Four models are available. 


MODEL 

AMMETER RANGES 

VOLTAGE RANGES 

A 

0- 5 & 0- 25A 

of all models 

B 

0-10 & 0- 50A 

0-150V 

C 

0-30 & 0-150A 

0-300V 

D 

0-60 & 0-300A 

0-600V 


OTHER MODELS AVAILABLE— 



(Left) KEWSNAP 6. Also has 180° revolving body and viewing 
window. Three models give an ammeter range of 0-300A with 
resistance according to model. 

(Centre) KEWSNAP 8. Meter readings can be locked in position. Jaw 
opening l 2 /3". Three models give a current range of 0-300A and 
voltage range of 0-600V. 

(Right) KEWSNAP 9. Multiple range unit with rotary scale which 
moves with range selection Nine voltage, current and ohms ranges 
are provided with current to 900A and voltages to 750V. 

Distributed by: 

JACOBY 

MITCHELL 


SYDNEY . 26 2651 BRISBANE . 2 6467 

MELBOURNE . 30 2491 PERTH . 28 8102 

ADELAIDE . 53 6117 LAUNCESTON . 2 5322 
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Element I 12 reported 

According to a recent report in “New 
Scientist”, a British research team believes it 
may have created an element with the atomic 
number 112. If the claim is verified, this.will 
be the heaviest man-made element. 
Previously, the heaviest element was hahnium, 
atomic number 105, which was first reported 
about three years ago. The new element is on 
the border of a region where superheavy 
elements are considered to be relatively stable 
against radioactive decay. 

Theory indicates that the easiest way to 
create elements in this “stable” region is by 
the interaction of heavy ions. Heavy ions are 
necessary to provide the large number of 
neutrons for the superheavy elements. 
Because the heavy ions also carry a large 
number of protons, very high energy is 
needed to overcome the natural repulsion of 
the nuclei. For example, a tungsten ion 
requires an energy of lGeV to penetrate the 
coloumb barrier of another tungsten ion. 
Present accelerators cannot give energies of 
this order to heavy ions. 

The British scientists, under the leadership 
of A. Marinov of the Rutherford High Energy 
Laboratory, reasoned that superheavy 
elements might be produced by secondary 
reactions using protons from the 28GeV 
CERN accelerator. If a proton hits an atom in 
a pure tungsten target, more than lGeV may 
be imparted to the tungsten atom which 
could then react with other atoms in the 
target. Because the possibility of a double 
collision is small, the targets would have to be 
bombarded for about a year. As tungsten 
targets are used normally by researchers using 
the CERN accelerator, the superheavy 
elements were to be produced as a by-product 
of pi-meson research. 

It is predicted that elements 110 to 114 
inclusive should have chemical properties 
similar to platinum, gold, mercury, thallium 
and lead respectively. Thus element 112 
should precipitate with mercury added as a 
carrier to a solution in which the tungsten 
target is dissolved. The scientists prepared 
samples from two irradiated tungsten targets. 
Mercury from both emitted alpha particles 
whose energy did not conform to any likely 
contaminant. Measures of spontaneous fission 
for one of the targets gave supporting 
evidence. The alpha particle energy, the 
spontaneous fission, and the estimated 
lifetime (500 years) all agreed with the 
theoretical forecasts for element 112. 

However, spontaneous fission was not 
detected for the mercury sample from the 
other target, nor for any other superheavy 
element sources. As contamination cannot be 
completely ignored, Marinov and his 
colleagues are very cautious about their 
claims. The mass of the unknown activity 
must be determined, using a mass 
spectrometer for example, before the claim 
can be accepted. This method may be possible 
as the scientists have about 100,000 to one 
million superheavy atoms in their sample. 

SSR contracts let 

The Department of Civil Aviation has let 
contracts for additional radar equipment for 
Australia’s air traffic control system. The 
contracts have been awarded to: Cossor 
Electronics, UK, for secondary surveillance 
radar (SSR) transmitters and receivers 
($460,000); and Thomson CSF, France, for 
associated data and processing equipment 
($750,000). The contracts were awarded after 
considering worldwide tenders: no Australian 
firm tendered. 

The equipment, to be delivered towards 






























the end of this year, will comprise the first 
stage of an Australia-wide SSR installation 
program. It will be installed initially at 
Sydney, Melbourne and Brisbane airports and 
integrated with the Department’s primary 
long-range radar network. SSR will not 
replace the primary radar system, but will 
supplement the information it provides. 
Although SSR operates on the same basic 
principles as primary radar, it requires aircraft 
to carry transponders which provide coded 
pulse replies to signals received from a ground 
transmitter. SSR automatically indicates to 
air traffic controllers the identity and height 
of an aircraft without the need for a great 
deal of ground-air communication and 
identification manoeuvres. 

New Britain communications 

An automatic telephone and telegraph 
service, linking the islands of New Britain and 
Bougainville with the mainland of New 
Guinea, is being installed by Page 
Communications Engineers Pty Ltd, of 
Sydney, under contract to the Posts and 
Telegraphs Department of the Territory. The 
installation must conform to CCIR standards 
and be suitable for both domestic and 
international traffic. 

Originating at Lae, in north-eastern New 
Guinea, the system will cross the sea to New 
Britain, continue through the island, and then 
cross to Bougainville where it will terminate. 
A network of 16 repeater stations will provide 
communications from Lae to Kimbo and 
Rabaul, on New Britain, and to Arawa, 


Country TV station uses 


Anewa Bay, Panguan, Industrial Town and 
Kiota on Bougainville. The main trunk route 
from Lae to Arawa covers a distance of about 
700 miles, while another 21 miles of the 
network will connect locations on 
Bougainville. 

Two transmission methods between 
repeater stations are to be used: direct 
line-of-sight microwave links where the terrain 
makes this possible; and tropospheric scatter 
in mountainous areas and across the stretches 
of sea, of which the longest is about 240 
miles. Because of difficulty of access, the 
repeaters must have very high reliability and 
low power consumption. At some of the sites 
it will be necessary for fuel for power 
generation to be delivered by small vehicles or 
boats. (Page Communications Engineers Pty 
Ltd, 104-108 Mount Street, North Sydney, 
NSW 2060.) 


Electronics show 

The 1971 NEW Show, organised by the 
Electronic Industry Show Corporation, will 
be held on June 3-5 at Bal Harbour, Florida, 
USA. The show will feature displays, product 
presentations, distributor/ supplier 
conferences, national marketing seminars, the 
introduction of new products, new policies 
and new packaging; as well as providing an 
ideal setting for sales meetings. For further 
information, contact Executive Vice-President 
Kenneth C. Prince, Electronic Industry Show 
Corp, 100 South Wacker Drive, Chicago, Ill 
60606, USA. 


ile video tape van 


Electric cycle 

Engineers at Cryomatic, a subsidiary of 
International Rectifier, in the USA, have 
made an electric cycle using a completely 
solid-state controller. Two series-connected 
12V batteries supply a 1HP motor through a 
controller which uses an IR 70A multigate 
thyristor, two smaller thyristors and diodes. 
The DC voltage is chopped into pulses at a 
rate of 80Hz, and the pulse length (or on-off 
ratio) varied by a throttle-controlled rheostat. 
When idling, tl^ motor draws power for 
0.6mS in every 12mS and the mean current 
drain is 1A. On full power when starting the 
drain is 25A, and during normal running the 
motor takes between five and 15A. The cycle 
can run for 1% hours between charges and has 
a top speed of 20mph. 

Extra trunk circuits 

Work has commenced on the provision of 
an additional 2,700 telephone circuits on the 
Sydney-Canberra-Melbourne coaxial cable 
trunk system. Addition of these circuits will 
double the capacity of the system - the first 
interstate broadband trunk system installed in 
Australia. The new facilities are to be brought 
into service progressively: between Sydney 
and Canberra in the latter part of 1972, and 
on to Wagga and Melbourne during 1973. 
Equipment is also to be installed to double 
the capacity of the recently installed 
East-West microwave radio trunk system from 
600 to 1,200 telephone circuits. Installation 
will begin next year and is expected to be 
completed late in 1973. 


Over the last three years Darling Downs TV Ltd has had many 
uses for its mobile video tape van for broadcasts over DDQ-10, SDQ-4 
and the translator at Toowoomba using channel 5. The van, valued at 
'$30,000 and equipped entirely by station technicians under the 
j supervision of chief engineer Frank Balfour, is said to be the only one 
of its type operated by a country commercial TV station in Australia. 
With an average of 80 outside broadcasts per year, the unit has 
covered 25,000 miles to country centres in southern Queensland and 
northern NSW since the first video tape broadcast from the Tara 
Show in 1967. Live coverages have also been broadcast using special 
link equipment. 

Regular taped programs include coverages of annual shows and 
rodeos at various viewing centres. Throughout the year local sporting 
commentator Mick Teys records a weekly bowls show from clubs in 
the area, and the video tapes are replayed during his Sunday night 
sporting programs. 

Only three people are needed to operate the van: a technician, 
u cameraman, and an announcer/producer. The van is completely 



self-contained, and where mains supplies are not available it can 
operate from a mobile generator housed in a trailer. The equipment 
can be set up in 10 minutes for a stationary position. Camera 
positions can be changed easily and quickly, and can be located up to 
150ft away from the van with complete talkback facilities for 
cameraman and technician. Travelling shots have been taped in transit 
from the position on the top of the van. 

The equipment housed in the van includes an EMI high 
definition vidicon camera chain fitted with a Canon motorised zoom 
lens, with zoom capabilities of 25 to 100mm and maximum aperture 
of f 1.8. The video tape recorder is a Sony helical scan type, using 2in 
tape. It has a maximum recording time of 80 minutes, and tapes can 
be changed in about two minutes for longer coverages. Two solid-state 
monitors are used: one is housed in the van, and the other can be used 
at the commentary position if required. For maintenance, an 
oscilloscope and a full supply of spare parts, including an extra 
vidicon, are carried. Darling Downs TV is planning to build a unit 
with full colour facilities. 



ABOVE. Inside the mobile video tape van, showing the 
camera control equipment, monitors and the Sony two-inch 
helican scan video tape recorder. LEFT. Commentators 
Stuart Keys and Mick Teys at a bowls outside broadcast. 
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Television Translator 
Stations in Australia 


The aerial tower of a typical translatoi 
installation , supporting in this case both 
the receiving and transmitting aeriah 
for two separate channel translators . 
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A television translator is a device (usually relatively low powered) which relies for 
its operation on the reception of signals from a parent TV station (or another 
translator station) and the retransmission of these signals on a different frequency 
channel. 


Translator stations are intended in the 
main to provide a service to relatively small 
concentrations of population which, mainly 
because of topographical features, are not 
receiving a satisfactory service from local high 
power stations. In October 1963, legislation 
was enacted to amend the Broadcasting and 
Television Act, 1942-1962 to permit the 
licensing and establishment of translator 
stations in the Australian commercial service. 

The amending legislation was necessary 
because Section 92 of the Act provides that a 
person shall not be in a position to exercise 
control of more than two licences in respect 
of commercial television stations. It follows 
therefore that the licensee of any existing 
station could not be authorised to establish 
more than one translator station. In cases 
where the control of more than one station is 
involved the operation of even one translator 
would not be possible. 

Up to the time of the amending legislation 
the development of television services in the 
Commonwealth had proceeded on the basis of 
the use of relatively high power installations 
in selected locations. 


By the time stations planned for the 
fourth stage of the development of television 
were completed in 1966, services were 
available to 91 per cent of the population of 
the Commonwealth. Notwithstanding this 
extensive coverage there were still about 
900,000 people without a satisfactory service. 
Studies showed that a fairly large number of 
these were residing in areas which although 
not a great distance from an existing 
transmitter, are inadequately served because 
of the topography of the country. The two 
methods most commonly used to provide 
service to such pockets of population are 
community television aerial systems (CATV) 
and television translators. 

By 1964 the Australian Broadcasting 
Control Board had received a considerable 
number of requests for the granting of 
licences for television translator stations. In 
January 1964, on the recommendation of the 
ABCB, licences were granted to the Snowy 
Mountains Authority for two translator 
stations at Mt Youngal and at Twins Peak, to 
relay programs of the Upper Murray 
commercial television station AMV-4, Albury, 


The interior of the Tower Hill translator station at Koroit, Victoria, which serves 
the Warrnambool and Port Fairy districts. The two translators at this station 
provide transmissions derived from the Ballarat transmitters ABRV-3 and BTV-6. 


to construction workers at Khancoban and 
surrounding areas. These translators 
commenced operation at the same time as 
AMV-4, Albury in September 1964, and were 
the first television translators in Australia. 

Approval was granted for the 
establishment of six national and 13 
commercial translator stations by June 1965. 
These were to be situated in New South 
Wales, Tasmania and Victoria. 

The first translators installed in Victoria 
are located at Tower Hill, Koroit. These serve 
the Warrnambool-Port Fairy districts with a 
National transmission on channel 2 and a 
Commercial transmission on channel 9. 

The translators receive transmissions fron 
the Ballarat national and commercia 
transmitters ABRV Channel 3 and BT\ 
Channel 6, at Mt Cole some 80 miles distant 
Retransmission is on channels 2 and 9, wit! 
transmitter powers of 50 watts. This was the 
highest power available commercially at th( 
time of purchase. 

The installation was carried out by th< 
PMG Radio Section, and was fully operatic 
by October 1966. Both commercial anc 
national translators are operated by the 
Department, and they share the same 
equipment, building and aerial tower. 

Up to the present time the Radio Sectior 









has installed translators at Alexandra, Eildon, 
Myrtleford, Orbost, Portland, Swan Hill and 
Warrnambool. The final translator planned for 
Victoria at present will be located at Nhill and 
will be installed shortly. 

Often a translator receives its program 
‘off-air’ from the parent station, but this is 
not always the case. The national translator at 
Portland receives its program via the 
Warrnambool translator, while at Swan Hill 
the commercial program is received by an 
intermediate UHF relay at Gredgwin which is 
maintained by the parent company. 

Both translators at Eildon receive their 
programs via the Alexandra translator; an 
intermediate UHF translator at Mt Stanley 
will provide programs for the Myrtleford 
translators. Programs for the proposed 
translators for the Nhill area will come via an 
intermediate UHF translator at Mount 
Arapiles. 

Transmitter powers vary from 10 to 1,000 
watts and it is proposed to increase the power 
of the Warrnambool translators from 50 to 
500 watts when equipment recently available 
is delivered. In addition the power gain of the 
aerial of the national channel was doubled in 
May 1969, so that its effective radiated power 
will be increased by a factor of 20 in all 
directions. The main purpose of the increased 
power is to combat electrical interference, 
and co-channel interference on channel 2-, to 
the reception of the translator stations. A 
further advantage will be that the signal from 
the Warrnambool national translator used for 
relay by the Portland translator will be 
stronger at Mt Clay, the site of the Portland 
translator, and this will improve the quality of 
service provided by the ABC channel in that 
area. 

iiitmiiimiiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiuiiiimiiiiiiiiiiiiiiiiiimiiiiiiiiiMiiiiii 

Coming in Next 
Month's Issue: 



PAYMASTER 132 TUNER-AMPL1- 
7 IER: Our latest Play master project, 
his unit is right up to the minute in 
tppearance, facilities , and circuitry, 
ittractively styled, it features the latest 
msh-button selector switches and 
traight line controls. It features an in - 
)uilt tuner, various auxiliary input and 
mtput sockets, and is capable of 40W 
•ontinuous power output per channel. 
7 ully solid state. 

-OW COST CCTV SYSTEM: A newly 
vailable low cost closed-circuit TV system 
>pens up many novel and exciting applica- 
ions for do-it-yourself TV. Our article will 
lescribe how it works, and how to use it in 
he home, office and school. 

4ANY MORE FEATURES: Lots of 
■onstruction projects, theory, news of 
ecent developments, reviews. 

ORDER YOUR COPY NOW! 


V TANNOY /*/ 



Monitor Cold, full range world-famous dual concentric loudspeakers, 
a further refinement in the almost legendary Tannoy range. 

• Entirely new crossover network. 

• Facilities for adjusting treble energy to suit prevailing acoustic 
conditions. 

• Treble roll-off to accommodate variations in programme material. 

• Smoother frequency response in the middle treble register with a 
more constant impedance characteristic. 

• Impedance is normally 8 ohms, but never falls below 5 ohms. 

AW A . . . Australia's Own Electronics Organisation 

SYDNEY—Phone 797 5757 ADELAIDE—Phone 72 2366 

MELBOURNE—Phone 67 9161 PERTH—Phone 28 6400 

BRISBANE—Phone 41 1631 


Distributed through the Consumer Products Division of AWA 



PA 1510 
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Our full range of scopes give you the 
performance you need at a price you can 
afford. Select a low-cost bench model or 
one with state-of-the-art performance. 
Choose the bandwidth and sensitivity 
you want, the versatility of plug-ins or 
the economy of non-plug-ins. 

For low-frequency scopes with 
portability, versatility and high perform¬ 
ance at a low price, there's HP’s 1200 
Series, featuring bandwidths up to 
7 MHz, single or dual channel, and 
variable persistence if you need it (from 
0.2 to 60 seconds or full storage up 
to 8 hours!) 

Want full frequency coverage? 

HP’s 140 Series (or I4l’s if you want 


variable persistence and storage) can 
make almost any measurement you want. 
Like 20 MHz real time and 18 GHz 
sampling. Plug-ins add high sensitivity 
(50 pV/div with no dc drift) delayed 
and mixed sweeps, direct-readout TDR, 
swept frequency, or spectrum analysis. 
Best of all, you can get into this versatile 
series for as little as $1200. Duty free 
HP’s 180 Series features plug-in 
versatility with 50 MHz, 100 MHz, and 
250 MHz real-time response and 12.4 
GHz sampling. You get a calibrator that 
specifies a signal three ways: in ampli¬ 
tude, frequency and risetime. Big CRT's, 
too, on all 180s! These field-proven 
180 scopes start from $2000. Dutyfree 


You want a choice of scopes to 
do a variety of jobs and get top 
performance for your dollars? Then 
contact your local HP field 
engineer or write Hewlett-Packard 
Australia Pty. Ltd., 22-26 Weir 
Street, Glen Iris, Yic. 3146. 
Telephone: 20 1371. 


Branches in Adelaide, Brisbane, Canberra, Perth, 
Sydney. Also Auckland, Wellington (N.Z.) 


HEWLETT PACKARD 

OSCILLOSCOPE SYSTEMS 



How much scope do you need? 
Hewlett-Packard delivers in quality. 
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Simple Moisture Alarm 


The device featured in this article will not stop the rain, but at least it will help the 
lady of the house to get the washing dry — by sounding a strident alarm when the 
rain starts. Not only does it make a useful washday aid but a device which can be 

applied in many other useful ways around the home. by LEO SIMPSON 


Besides acting as a rain alarm, this device 
could be used as a bed-wetting alarm, an 
excessive condensation indicator, a pool 
splash alarm, to control automatic valves in 
water tanks, a novel form of doorbell system 
or as an indicator that the bath water is at its 
correct level for your daily ablutions. The 
applications for a reliable moisture detector 
are many and varied. 

Basically, the unit consists of a moisture 
sensing element, an NPN silicon transistor 
which conducts in proportion to the amount 
of moisture on the sensor element, and an 
SCR which is triggered when the current 
through the transistor rises above a set value. 
When the SCR conducts, it applies power to a 
two-transistor multivibrator which has a 
loudspeaker as part of the collector load of 
one of the transistors. 

The transistor T1 actually monitors the 
resistance of the sensor. Normally, the sensor 
will have a resistance of many dozens of 
megohms, at the very least. One drop of water 
will reduce this resistance to considerably less 
than 1 megohm, which allows the transistor 
to conduct. 

The SCR in turn monitors the current 
flowing through the transistor. This is 
arranged by making the emitter load of the 
transistor a IK potentiometer. The current 
passing through the transistor and pot causes 
a voltage drop across the pot and the gate of 
the SCR is connected to the wiper of the pot. 
With the pot wiper rotated to the emitter end 
of the pot, the circuit is set in its most 
sensitive mode. When transistor begins to 
conduct and the current through it raises the 
pot voltage drop to the gate trigger voltage of 
the SCR, the SCR will conduct. This applies 
power to the multivibrator, and the device 
“sounds off”. 

If the transistor T1 is typical of the types 
we have specified, it will have a current gain 
of around 300 or so, so that a minimum 
transistor base current of a microamp will be 
required for the transistor to trigger the SCR 
and so apply power, to the multivibrator. This 


describes the most sensitive mode of the 
alarm: With a supply voltage of 12 volts, the 
resistance of the sensor could be more than 
10 megohms and still trigger the alarm. But 
the potentiometer in the emitter circuit 
allows the sensitivity to be reduced for 
applications where less sensitivity is required. 

The moisture sensor we made for the 
prototype is intended as a rain sensor. Other 
types of sensor can be used, as explained later 
in the article. Our sensor was made from 
Veroboard. Veroboard, for those not familiar 
with the product, is a phenolic composition 
board with parallel copper strips bonded to 
one side, small holes being punched at regular 
intervals along the copper strips. 

What we have done is to connect alternate 
copper strips to form interlocking grids. There 
are actually three grids on the board, with no 
connection between any grid. One grid is 
connected to the positive supply, one grid 
connected via a resistor to the base of the 
transistor, and the third grid is left “floating”. 

By having three “grids” on the sensor, the 
unit becomes more reliable as a rain indicator. 
As we remarked above, with a simple sensor 
one raindrop could reduce the open-circuit 
resistance quite markedly, and allow the 
alarm to be triggered. This would mean that 
on overcast days when there is sometimes 
light intermittent “sprinkling” the unit could 
be triggered by just one drop, constituting a 
“false alarm”. By having three grids, a 
minimum of two raindrops is required to 
trigger the unit - the two raindrops have to 
“bridge” appropriate copper strips for 
triggering to occur. This feature, in 
combination with the sensitivity control, 
allows the unit’s sensitivity to be set for 
reliable triggering on anything from a light 
shower to quite a heavy downpour. 

It may be seen from the above that the 
unit need only have moderate sensitivity to be 
used as a rain sensor. In actual fact, the 
maximum sensitivity is such that the unit can 
be triggered by moist breath expelled 12 
inches from the sensor. In view of this, one 


might even be inclined to call it a “fog 
sensor”. 

The 10K resistor in the base circuit and 
the 390 ohm resistor in the collector circuit 
of T1 protect the transistor and the gate of 
the SCR when the sensor becomes a very low 
resistance or is deliberately short-circuited. 
The O.luF capacitor connected in parallel 
with the IK potentiometer stops false 
triggering of the SCR when the unit is first 
switched on. 

Some readers may question whether the 
transistor T1 is really necessary to trigger the 
SCR. After all the available sensitivity of the 
unit is more than will usually be required. 
Could not the SCR, being a sensitive 
low-power unit, be triggered directly by the 
sensor, if the resistance between gate and 
cathode was omitted? The answer to this 
question is yes and no. If the resistance 
between gate and cathode was omitted, the 
sensor could probably trigger the SCR 
directly, if the intended application was a 
pool splash alarm or water level indicator. But 
the SCR must have a resistance of not more 
than IK between gate and cathode for it to 
reliably “block” current flow in its 
non-conducting condition. If the resistance is 
omitted, false triggering is bound to occur, 
and the SCR may be damaged. Hence the 
reason for the input transistor. 

Once the SCR has triggered, the alarm will 
continue to sound until it is turned off. This 
is because the only way of turning an SCR off 
is to reduce the current through it to a very 
low value or to reverse the polarity of the 
supply voltage. However, before the alarm can 
be turned on again, the sensor must be dry, 
otherwise the alarm will sound as soon as it is 
turned on. 

The sound source for the alarm is an 
“astable” or “free-running” multivibrator 
consisting of two silicon NPN transistors. The 
circuit is conventional and produces square 
wave signals at the collectors of both 
transistors. A loudspeaker forms part of the 
collector load of the higher power transistor. 


Below is the prototype alarm and at right , the circuit. 
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THE AUTOMATIC TURNTABLE 
WITH MORE PRECISION THAN 
YOU MAY EVER NEER 



ASK FOR A CATALOSUE OR DEMONSTRATION 8Y YOUR NEAREST DEALER 


FRED A. FALK 

(SALES) PTY. LTD. 


28 KING STREET, ROCKDALE, 

N.S.W. — PHONE 599-3722 (2 lines) 

Distributors: 

% 


N.S.W.—All 

leading Electrical Houses. 

W.A.—Athol M. Hill Ptv. Ltd.. 613 Wellington St.. Perth. 

VIC.—Radio 

> Parts & Electrical Houses. 

TAS.—K. W. McCulloch, 57 George St., Launceston. 

QLD.—Ron 

Jones P/L, 57 Castlemaine St., Milton. 

N.T.—N. T. Musical & Electncal Wholesale, 54 Cavangah 

S.A.—Truscott Electronics & all leading Electrical Houses. St., Darwin. 
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T3. The amount of power fed to the 
loudspeaker can be decreased by increasing 
the value of the 68-ohm collector resistor. 
The resistor should not be decreased 
otherwise T3 may be damaged. The 
impedance of the loudspeaker may be any 
value from 8 to 33 ohms. Other values may 
not give sufficient loudness. 

The fundamental frequency of the 
multivibrator may be altered by changing the 
values of the cross-coupling capacitors. Both 
capacitors should be the same nominal value. 
Increasing the capacitors decreases the 
frequency and vice versa. The impedance of 
the loudspeaker will also affect the frequency 
to some degree. 

Current drain of the alarm, when it is 
sounding, is of the order of 100 milliamps. 
This will depend largely on the impedance of 
the loudspeaker. The larger the cone of the 
oudspeaker the more sound output, but we 
found that the prototype was quite effective 
>vith a 4-inch loudspeaker in a plywood 
cabinet. 

If lower current drain is desired, one could 
lse a “Sonalert” transducer unit from Plessey 


in place of the multivibrator. The Sonalert 
uses a piezoelectric transducer and is very 
efficient. It draws only a few milliamps but 
has the disadvantage that it is rather expensive 
when compared to the multivibrator we have 
used. Also, the rather strident note from the 
multivibrator tends to carry further in a home 
than the pure note of the Sonalert. 

When the alarm is in the untriggered 
condition, the maximum current, assuming 
worst case devices foi.the SCR and T1, will be 
800 microamps. This would be the current for 
the minimum sensitivity setting. If the 
potentiometer is set for full sensitivity and 
the sensor is dry, the current will be of the 
order of 1 or 2 microamps or even less. 
Since the alarm will normally only sound for 
short periods - you will soon turn it off - 
the battery life,should be quite long. In fact, 
it should be comparable to the shelf life. We 
used an Eveready 2582 dual 6-volt battery, 
but eight C or D size cells would serve 
equally well. 

The construction of the unit is not critical 
but the way we have gone about it may serve 
as a useful guide for the inexperienced 
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COMPONENT BOARD 
(VIEWED FROM COMPONENT SIDE) 



1ST OF PARTS JIIIIIttWIlHIIMIIIItllMHIIIIIIIIIIIItlllllll 


heet of Veroboard, 6in x 3in 
BC108, TT108, 2N3565 silicon 
NPN transistors 

TT801, 2N3642, 2N3053 silicon 
NPN transistor 

C103Y, 2SF101, 2SF656, 

C106Y1 low-power SCR 
IK preset potentiometer 
3 x 10K, 1 x IK, 1 x 390 ohms, 1 x 
68 ohms (all watt resistors) 
x 0.33uF low voltage metallised 
polyester capacitors 
x O.luF polyester, ceramic or 
paper capacitor 
loudspeaker, 8 to 33 ohms 
nine-volt battery 
SPST switch 

tittiHiMmaMitttmnNiiuiumtnmiiHnnimiHiiiimiimiiiiiuiuiiiiimtiiinitiiimt 


Above is the complete wiring diagram 
from the alarm and its Veroboard 
moisture sensor. At left is a rear view of 
the prototype alarm. 

builder. As stated above, our unit is housed in 
a plywood cabinet - one which actually did 
previous duty as a radio cabinet. A cabinet of 
this type is quite resonant and gives a degree 
of natural amplification to the loudspeaker. 
Old bakelite radio cabinets or tinplate bis¬ 
cuit tins or even chocolate boxes could also 
be pressed into service. 

The circuitry is mounted on a section of 
Veroboard. This means that one can purchase 
a 6 x 3in piece of Veroboard, cut it in half 
and use one section for the sensor and the 
other for the circuit. The wiring diagram 
shows the layout for the Veroboard, and this 
should be followed closely to avoid mistakes. 
The copper should be cut in the appropriate 
places before the components are installed, 
using a razor blade or a twist drill. 

We installed the sensitivity potentiometer 
on the Veroboard. Some builders may wish to 
have this control more accessible, in which 
case a normal shaft control could be used 
instead, with three wires running to the 
position occupied by our small preset pot. 
The cross-coupling capacitors we used are 
metallised polyester types but conventional 
polyester or paper dielectric types may also 
be used, provided space is not a problem. 
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Mains Filter 



MF2A 

240V 

0.5 amps 

LF1 

240V 

2.0 amps 

MF5 

240V 

3.0 amps 

MF8A 

240V 

5.0 amps 


These filters are useful in reducing 
noise and hash carried through the 
mains. 

Distributors in all States. Write for 
technical details and prices. 

AEGIS PTY. LTD. 

347 DAREBIN RD., THORNBURY, VIC. 
3071. P.O. BOX 49, THORNBURY. VIC. 



Small enough for a bookshelf, big enough 
fo give you lively brilliant stereo repro¬ 
duction of your favourite records. 2- 
speed stereo player, compact 3-unit table 
model, ceramic cartridge with sapphire 
stylus. 2 separate speakers in timbertone 
finish, for shelf or wall mounting. 

SPECIAL $48 

Plus postage (weight 10 lbs). Spare DIAMOND 
stylus with your order $3. 

A. VICTOR & CO. 

196 Elizabeth Street, Sydney. 61 2967 

Specialists in HI-FI amplifiers. speakers, 
turntables. Tape Recorders, Shortwave Receivers. 
Trade-Ins accepted. 

Repair Service for all overseas makes. 


We have specified four alternative SCRs, 
any of which may be used with no 
modification to the circuit. They are soldered 
directly into circuit and do not require a 
heatsink. The base connection diagrams are 
shown on the circuit diagram. The type used 
in our alarm was a 2SF101, made by STC. It 
has a TO-5 case and a DC current rating of 
200mA. The 2SF656, also from ITT is 
electrically identical to the 2SF101. The 
C103Y is a 30 volt, 800mA device while the 
(Continued on page 158) 
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For the Radio Amateur: 


& A 


Aerial Matching—Q 

There are few aspects of amateur radio which provide more problems than aerial 
matching, particularly for the newcomer. Many of the problems stem from 
misunderstandings about basic concepts. Because the explanations given in many of 
the “classic 1 ’ reference manuals are often of little help, we have provided below the 
answers to some of the questions most frequently raised. 


Q: In simple terms, just what is meant by the 
“characteristic impedance” or “surge 
impedance” of an RF transmission line? 

At radio frequencies, the self-inductance 
of the conductors of a transmission line 
becomes significant, along with the coupling 
due to their mutual inductance and 
capacitance. The line thus tends to behave 
like two long coils, coupled together both 
magnetically and electrostatically. 

Because of the “series” inductive 
reactances of the conductors themselves, and 
the “shunt” reactances due to the mutual 
inductance and capacitance between them, 
the RF energy is forced to move or 
“propagate” along the line as a train of 
electromagnetic waves, much the same as 
those radiated by an aerial. The speed or 
velocity of the waves along the line is 
determined largely by the dielectric material 
between the two conductors. With most of 
the dielectric materials used in modern 
co-axial cables, the velocity is approximately 
0.6 times the speed of light. 

In forcing the RF energy to travel as 
electromagnetic waves, the series and shunt 
reactances of the line tend to force the energy 
to distribute itself equally between the 
magnetic and electric fields. The effect of this 
is that regardless of the impedance of the RF 
generator feeding the energy into the line (ie, 
the transmitter), the power tends to adjust 
itself to a particular ratio of the RF voltage 
between the conductors and the RF current 
flowing through them. 

It is this voltage-to-current ratio, into 
which the line tends to force the RF power 
flowing along it, which is known as the 
“characteristic impedance” of the line. It is an 
impedance, because it represents a particular 
relationship between voltage and current; and 
it is characteristic of the line, because it is 
determined by the series and shunt reactances 
possessed by the line. 

In turn, the series and shunt reactances of 
the line are determined by its “geometry”. 


STROBE, FLASH TUBES 

MFT-1210 Strobe $5.23 + 25c post. 
TRS4K Transf. .. $2.81 + 25c post. 
N5102 Neon Strobe 

$3.40 + 25c post. 

A good range of quality zenon tubes 
and trigger transformers is available 
from:— 

CIRCUIT COMPONENTS 
(A’asia) PTY. LTD., 

460 Bexley Road, Bexley, N.S.W., 2207 
Telephone: 59 6550. 


and by the dielectric. The term “geometry” 
merely refers to the important dimensions - 
conductor surface area, shape and spacing. 
The use of conductors with a large effective 
surface area, close spacing or a high 
permittivity dielectric tends to reduce the 
shunt reactances, which causes the line to 
have a relatively low characteristic impedance. 
Conversely the use of conductors with a low 
effective surface area, wide spacing or a low 
permittivity dielectric tends to increase both 
the series and shunt reactances, causing the 
line to have a relatively high characteristic 
impedance. 

The term “surge impedance” has basically 
the same meaning as the characteristic 
impedance, being derived from the fact that a 
line tends to behave in much the same way 
for “DC” pulses, sudden changes and surges as 
it does for RF energy. 

Q: Why is RF power “reflected” from an 
aerial or other load when it is not matched to 
the characteristic impedance of the line? 
Surely any load, providing it is resistive, will 
absorb all the power fed to it? 

The effect of a transmission line is to force 
the RF power flowing along it to adopt the 
particular voltage-to-current ratio 
corresponding to the “characteristic 
impedance” of the line, as we have seen. 
Because of this, the RF power arriving at the 
load end of the line is virtually 
“pre-packaged” in a form which makes it 
capable of being fully absorbed only by a 
resistive load having a value equal to the 
characteristic impedance. In other words, it 
can only be absorbed fully by a “matched” 
load. 

Even if the load is a pure resistance, it 
cannot absorb all of the RF power arriving at 
the end of the line unless it has the correct 
value. When its resistance is higher than the 
characteristic impedance, for example, it 
tends to draw less RF current in response to 
the arriving line voltage than the available line 
current, leaving some of the current “left 
over”. Viewed another way, it tends to 
produce an RF voltage drop greater than the 
available line voltage in response to the 
arriving line current, producing a disparity in 
voltage. Either way one looks at it, the result 
is that the load is unable to accept all of the 
RF power arriving at the end of the line. 
Hence the unabsorbed power is forced to 
return back along the line. 

A similar situation occurs if the load 
resistance is lower than the characteristic 
impedance. Here the load tends to draw more 
current than that available from the line, in 
response to the arriving RF line voltage, or 
alternatively to produce less voltage drop than 
the available line voltage in response to the 
arriving line current. Again only a proportion 
of the power can be absorbed by the load, 


by JAMIESON ROWE 

leaving the remainder to return along the line. 

If the load is other than purely resistive, 
the phase shift produced by the reactive 
component further prevents it from absorbing 
the arriving RF power. Even if the load does 
seek to draw exactly the right current in 
response to the arriving line voltage, and vice 
versa, the timing will be out. The load will 
attempt to draw current when it is not 
available, and conversely will tend to reject 
current at the instants when the line does 
make it available. 

In short, the effect of the transmission line 
is to “mould” the RF power flowing along it 
into such a form that only a purely resistive 
load having a value equal to the characteristic 
impedance of the line is able to “take 
delivery”. A resistive load of any other value, 
or a load having a reactive component is 
unable to absorb all of the power, so that 
with these loads some of the power becomes 
“redundant” and is “reflected” back along 
the line. 

Q: Just what are “standing waves”, and what 
is the standing wave ratio or SWR? Is VSWR 
the same thing? 

When RF power is reflected back along a 
transmission line due to a load mismatch, the 
line thus has two RF power components 
flowing along it, in opposite directions. 
Because the two components are derived 
originally from the same source (the 
transmitter), they have the same frequency 
And because they are travelling along the 
same line, they move at equal but opposite 
velocities. Because of these two factors, 2 
relatively stable and stationary interference 
pattern is set up along the line. 

At certain positions along the line, foj 
example, the currents of the two powe. 
components tend to cancel. At these point: 
the currents always tend to find themselve: 
similarly polarised during the RF half-cycles 
so that the fact that the currents are movinj 
in opposite directions causes cancellation 
Similarly, at certain other points along th< 
line, the currents effectively reinforce om 
another, always tending to find themselve 
oppositely polarised while moving in opposite 
directions. 

Actually the effect of the two oppositel; 
moving power components is to produce 
along the line, stationary periodic wave-lik' 
variations of both line voltage and current 
This is the so-called “standing wave pattern’ 
The wave “peaks” represent points where th 
two power components reinforce fully, whil 
the “dips” or nulls represent the points wher 
maximum cancellation occurs. 

The ratio between the amplitude of lin 
voltage or current at the standing wav 
“peaks” to the corresponding values at th 
“nulls” depends on the proportions o 
forward and reflected power flowing alon 
the line. If the reflected power component i 
an appreciable proportion of the forwar 
power, the reinforcement at the peaks and th 
cancellation at the nulls will both b 
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pronounced, giving a relatively high 
peak-to-null ratio. Conversely if the reflected 
power component is only very small 
compared with the forward component, the 
reinforcement and cancellation effects will be 
only minor, producing a relatively modest 
peak-to-null ratio. 

It is the peak-to-null ratio of the standing 
wave pattern which is known as the standing 
wave ratio or SWR. The term “voltage 
standing wave ratio” or VSWR means much 
the same thing, except that as the term itself 
suggests, it refers specifically to the 
peak-to-null ratio of the line voltage. 

Because the SWR is determined by the 
proportions of forward and reflected power 
flowing along a transmission line, it is a good 
indicator of the degree to which the load (ie, 
the aerial) is matched to the line. With a well 
matched aerial, the reflected power will be 
very small, and the SWR will approach 1 
(unity). The poorer the match at the aerial, 
the larger will be the reflected power as a 
proportion of the forward power, and the 
higher the SWR. 

Q: When a transmitting aerial is badly 
matched to the line, what happens to the 
reflected power? Is it true that it finds its way 
back into the PA valve or transistor in the 
transmitter, to cause overheating? 

Some of the power reflected from a badly 
matched load is absorbed by the transmission 
line losses, to be dissipated as heat - mainly 
at the “peaks” of the standing wave pattern. 
In this sense, the reflected power is treated by 
the line in exactly the same manner as the 
forward power component. If the line losses 
are such that half the transmitter output 
power is absorbed by the line in travelling up 
to the aerial (ie, 3dB losses), then it follows 
that half the reflected power will similarly be 
absorbed by the line in the return journey. 

Of the reflected power which does manage 
to return to the transmitter, almost all is 
immediately reflected once more, and forced 



While having no effect upon SWR, the 
length of the line does have a marked 
effect upon the transmitter loading. 


to propagate up the line once again as part of 
the “forward” power component. This may 
seem surprising, but the explanation is really 
quite simple: In general, the effective RF 
source resistance of a transmitter or other RF 
power generator is very much smaller than the 
characteristic impedance of the line to which 
it is connected. Unlike an aerial or receiver, a 
transmitter is not designed to terminate a line, 
but rather to feed RF power into it with the 
highest possible efficiency. 

If the effective source resistance of a 
transmitter were the same as the characteristic 
impedance of the line - ie, if it were to be 
“matched”, then the efficiency would be very 
low, because at the very least half the 
available RF power would be dissipated in the 
transmitter itself. Hence to produce an 
efficient transmitter, the effective source 
resistance must be kept very small in 


comparison with the characteristic impedance 
of the line. 

Having such a low effective source 
resistance, a transmitter thus acts as a very 
poor termination for the RF power reflected 
from the aerial. This is why virtually all of 
this power is reflected a second time, to join 
the “forward” power component. 

As far as the valve or transistor in the PA 
stage of the transmitter is concerned, the 
effect of the reflected power is simply to 
modify the effective load resistance. Whereas 
with a properly matched aerial the load 
resistance presented to the transmitter is 
virtually identical to the characteristic 
impedance of the line, with a poorly matched 
aerial the load presented may be anywhere 
within a wide range, depending upon the 
relative phases of the forward and reflected 
power components at the transmitter end of 
the line. And the relative phases of these 
components depends mainly upon the exact 
length of the feed line. 

Just how the transmitter will react to the 
particular load presented to it in such a 
situation will depend upon both the extent to 
which the load differs from the nominal load, 
and the design of the PA stage. 

Q: Can the SWR on a line be adjusted and 
improved by altering the length of the line? I 
have heard it said that the line should always 
be a multiple of a half-wavelength. 

Because the SWR on a line is determined 
by the proportions of forward and reflected 
power, there is only one way to change or 
improve it: by varying the matching of the 
load (the aerial). No amount of fiddling with 
the length of the line will have the least effect 
upon the SWR at the load end of the line. 
And this is the position where SWR is most 
important, because here it is a direct measure 
of the power not being absorbed by the aerial. 

When it comes to the SWR at the 
transmitter end of the line, there is indeed 
one way in which the length of the line has an 
effect. The longer the line, the better will be 
the SWR, simply because of the effect of line 
losses. But this hardly provides a practical 
way of correcting a high-SWR situation, 
because the SWR will only become unity 
when the line losses are absorbing all of the 
transmitter output! 

In practical terms, when there is a 
significant DWR the only effect of fine 
adjustments to the line length is to vary the 
effective load resistance presented to the 
transmitter. Adjustment to the line length can 
thus be used to provide the transmitter with 
the most appropriate load resistance - ie, to 
optimise loading. But it makes not the 
slightest difference to the SWR. 

The only special significance associated 
with a feeder line length equal to a multiple 
of a half-wavelength is that such.a line tends 
to duplicate the load (aerial) impedance at the 
transmitter. Actually this is only 
approximately true with practical lines, due 
to the effect of line losses. But even assuming 
it to be true, in a situation where the aerial 
impedance is sufficiently different from the 
line impedance to produce a high SWR, there 
is likely to be little advantage in merely 
attempting to duplicate the aerial impedance 
at the transmitter. In fact this might well 
result in the transmitter giving very low 
output. 

Note that in speaking of line length in 
terms of half-wavelengths, it is necessary to 
take account of the fact that the line 
dielectric determines the propagation 
velocity. Thus with a typical co-axial cable 
line, a half-wavelength will correspond to 
about 0.6 of the half-wavelength of the 
frequency concerned in free space. 


PERMA BOND 

A NEW ERA IN ADHESIVES 

SPECIFICALLY FOR THE 
ELECTRONICS INDUSTRY 
A revolutionary one solution 
adhesive 

• FAST SETTING 

Sets in seconds. Forms most bonds 
in 10 to 45 second's. 

• VERSATILE 

Joins most combinations of materials. 

• STRENGTH 

Tensile strength up to 5,000 Ibs/in. 

• READY TO USE 

No solvents, catalysts heating or 
mixing. 

• VIRTUALLY NO SHRINKAGE 
Because heat and solvents not used. 
Conforms to U.S. Military Specific¬ 
ations Mil. A46050B. 

Trade Enquiries to Sole Australian Agents 

INDUSTRIAL AND MEDICAL 
ELECTRONIC COMPANY, 

288 Little Collins Street, Melbourne 
3000. Phone 63 9258 

STATE DISTRIBUTION AVAILABLE 


SPI8 
SPI0 
SP14 

This new range of B & O mag¬ 
netic cartridges featuring the 
patented moving Micro Cross 
principle is now available in Aus¬ 
tralia from 

Brisbane Agencies Audio Centre, 
72 Wickham St., Fortitude 
Valley, Q4006. 

Danish Hi-Fi Pty. Ltd., 

698 Burke Rd., Camberwell, 
3124. Shop 9 Southern Cross 
Hotel, 3000. 

Macks Electronics Pty. Ltd., 

199 Rundle St., Adelaide, 
5000. 

LESLIE LEONARD & CO., 

37 London Court, Perth, 6000. 


Q: In a quarter-wave or “Pawsey stub” balun, 
or in a quarter-wave sleeve type 1:1 balun, 
should the velocity factor of the cable be 
taken into account when calculating the 
balun length? 

No, the velocity factor or propagation 
factor of the cable should not be taken into 
account, because the effective dielectric for 
the balun line is the air between the outer 
sleeve of the cable and the rod or sleeve. The 
length of the balun should thus be a free-space 
quarter wave. 
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Cooling Techniques 
for Power Valves 


Although originally written to assist users of “Eimac” power grid tubes, the 
following article gives valuable information regarding cooling techniques for use 
with any high power thermionic valves. We publish it with acknowledgement to 
“Variscope”. 


Adequate cooling of the envelope and 
seals of a power tube is one of the principal 
factors affecting tube life. Deteriorating 
effects increase directly with the temperature 
of the tube envelope and seals. It is thus most 
important that the technical data sheet for 
the particular tube type should be studied 
thoroughly with reference to the cooling 
requirements. 

Even if no special cooling is specified, 
ample free space for circulation of air around 
the tube is required or else some air must be 
forced past the tube. Excess cooling will have 
only beneficial results, whereas inadequate 
cooling is almost certain to invite premature 
failure of the tube. 

Tubes operated in the VHF and UHF 
regions are inherently subjected to greater 
heating action than tubes operated at lower 
frequencies. This results directly from the 
flow of larger RF charging currents into the 
tube capacitances, by dielectric losses, and 
through the tendency of electrons to 
bombard parts of the tube structure other 
than the normal grid and plate. Greater 
cooling is therefore required at these higher 
frequencies. 

The technical data sheet for the particular 
tube type specifies the maximum allowable 
temperature. For forced air and water cooled 
tubes, the recommended amount of air or 
water is generally also specified in the 
technical data sheet. Both the temperature 
and quantity of coolant should be measured, 
to be certain the cooling is adequate. The 
problem of making temperature 
measurements is severe. 


Thermocouples, contact pyrometers, and 
other devices sensitive to radiant heat may be 



used to make temperature measurements, but 
these devices are often not available or not 
suited to the particular conditions under 
which a measurement must be made. For this 
reason, Eimac recommends the use of a 
temperature-sensitive paint, such as 
“Tempilaq”. 

Tempilaq dries to a powdery coat after 
application. At its critical temperature it 
melts and virtually disappears. After 
subsequent cooling it has a crystalline 
appearance which adequately indicates that 
the surface with which it is in contact has 
exceeded the critical temperature. Each 
sample should be melted on a test piece so 
that the observer can familiarise himself with 
the appearance before and after the critical 
temperature has been passed. 

Reliable power tube temperature 
measurements can be made with Tempilaq, 
provided that it is applied in very thin coats 
and over small areas of the surface to be 
measured. The substance as supplied by the 
manufacturer is too thick for use in the 
presence of forced-air cooling. It should be 
thinned, using only the thinner recommended 
by the manufacturer, and it should be applied 
with an air brush or atomiser through a paper 
mask to limit the area covered. 

Considering the importance of tube 
temperatures, it is very desirable that every 
design engineer should familiarise himself 
with the use of Tempilaq or some other 
similar substance. The radio amateur may also 
find these materials of value, particularly 
when working at high power levels at VHF 
and UHF. Measurements of this kind yield 
basic information sometimes obtainable in no 
other way. 



Figure 1: Recommended mounting arrangements for valves such as the 4-125A 
(left) and 4CX250B (right), to provide the required cooling along with the 
necessary shielding and isolation of input and output compartments. 


Some of the lower power vacuum tubes 
may be cooled by normal convection around 
the base and envelope of the tube. The tube 
and socket must be mounted in such a 
position as to allow unobstructed air flow. 
(See figure 1.) 

If the flow of cooling air is upward it will 
be consistent with the normal flow of 
convection currents. In all cases the socket 
should be an open structure or have adequate 
vent holes to allow cooling of the base end of 
the tube. In a typical RF amplifier 
application, cooling air enters through the 
grid circuit compartment below the socket 
through a screened opening, passes through 
the socket to cool the base end of the tube, 
sweeps upward to cool the envelope and 
enters the output circuit compartment. The 



Figure 2: Incorrect mounting for a valve 
such as the 4-125A. Air cannot flow 
readily from the lower compartment up 
past the envelope. 

output compartment also has a mesh-covered 
opening which permits the air to vent out 
readily. 

These arrangements should apply whether 
the tube is cooled by forced air or convection 
circulated air. If the tube is to be forced-air 
cooled, a suitable fan or blower is used to 
pressurise the compartment below the tubes. 
No holes should be provided for the air to 
pass from the lower to the upper 
compartment other than the passages through 
the socket and/or tube base. Some pressure 
must be built up to force the proper amount 
of air throught the socket. In the case of 
convection cooling, open louvres or screened 
areas permit ready entrance of cool air; ail 
such access holes or vents should have large 
areas to provide a minimum resistance to the 
flow of air. 

In general, do not submount a tube so that 
the chassis deck or mounting deck restricts 
the flow of air to around the base. (See figure 
2, above). 

Such an arrangement prevents the proper 
flow of cooling air, whether forced or by 
convection currents. If a tube must be 
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recessed into the mounting deck because of 
shielding requirements or space limitations, a 
recessing cylinder with wide clearances should 
be used to permit the air from the lower 
compartment to flow past the envelope and 
to vent into the compartment above the deck. 

The method of supplying the cooling air 
to the tube, shown in figure 1, can work very 
successfully, provided the desired flow is 
obtained. It is preferred over methods which 
try to force cooling air transversely across the 
tube base. 

In many cases, there are complete air 
system sockets and chimneys designed 
specifically for a tube or family of tube types. 
The technical data sheet generally specifies 
the recommended socketing, together with 
the back pressure, in inches of water, and the 
cubic feet per minute required for adequate 
cooling. In an actual application the back 
pressure may be measured by means of a 
simple manometer. This consists of a 

p-^ e .N 


T 
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Figure 3: A simple water manometer , 
which may be used to measure the back 
pressure in a forced-air cooling system. 



U-shaped glass tube partially filled with water 
(see figure 3), and is very useful in measuring 
low pressure values in connection with air 
flow. 

If an air pressure (P) of low value is 
introduced by connecting the air hose to the 
left branch of the U, the value of this pressure 
in inches of water column may be determined 
by measuring the height difference (h) 
between the two water levels. 

Forced-air cooling systems are capable of 
removing approximately 50 watts per square 
centimetre of effective internal anode area. 

(Adapted from an article in "Variscope”, 
Volume 1, No 2, published by the Electron 
Tube and Device Group of Varian Pty Ltd.) 
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REDUCING NOISE FROM 
THORN CCTV CAMERA 

This is just a short note for the benefit of 
those who may have experienced trouble with 
excessive noise (snow) output from the 
Thornvision CCTV camera model VC441. The 
writer received one of these cameras via the 
WIA for amateur television experiments, and 
believes that quite a number of others may 
also have these cameras. 

From tests carried out by the writer, it 
would appear that these cameras have an 
inherently poor video S/N ratio, due mainly 
to the use of contact potential biasing on the 
first video stage V2a. A very worthwhile 
improvement may be achieved by altering the 
:ircuit to provide the valve with a Fixed bias 
of about -1.5V. The writer provided this bias 
by means of a zener diode and double voltage 
divider connected to the -160V supply line. 

The video amplifier coupling capacitors 
should also be replaced, as these tend to be 
leaky and a further source of noise and 
nonlinearity. (VK2ZLO/T.) 



Royston production tools 
& equipment offer some 
irresistible advantages 


Royston specialize in the distribution and manufacture of cost¬ 
saving, space-saving tools and production equipment that 
provide increased capacity and productivity without increasing 
staff and floor area. 

Royston production equipment definitely cuts costs of electronic 
circuit assembly and service, cuts costs of operator training, 
cuts costs of waste — even our larger items pay for themselves 
within a year in terms of improved output and quality. 

Typical Royston products are: component cutting and bending 
machines; power tools for lead cutting, clinching, crimping; 
work holders and magnifiers for faster, more accurate assembly; 
wave soldering systems; semi-automatic PC drilling machines; 
chemicals for better solderability; resistance soldering 
equipment; bonding, welding, re-flow solder machines; hand 
soldering tools; heat sinks; cutters, pliers, tweezers etc. 

A catalogue of Royston cost-saving equipment is yours on 
request. 


ROYSTON ELECTRONICS PTY. LTD. 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd.. Burwood. 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

QLD.: Douglas Electronics Pty. Ltd., Brisbane (Tel. 49 5386) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 

stand No 17 at CETIA exhibition RP.8 
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by LEO SIMPSON 


SCR Speed Control 
for Electric Drills 

This simple SCR circuit allows “universal” or AC/DC brush-type motors to be used 
over a wide range of speeds while still maintaining good torque. While primarily 
intended for electric drills, it may also be used to control the speed of electric saws, 
food mixers and movie projectors. 


An electric hand drill is nowadays 
regarded as essential in any home handyman’s 
tool kit, and with most handymen the drill is 
called upon to perform a multiplicity of jobs. 
Apart from the mundane jobs of drilling holes 
and powering various attachments such as 
circular saws and orbital sanders, it may also 
be called upon to stir paint and polish the 
family car. As versatile as the modern drill is, 
however, the chuck speed is often not low 
enough, even on the two speed models. This is 
a problem when larger drills and bits are used, 
particularly in the case of masonry drills. 

What is often needed is some sort of 
variable speed control which allows the drill 
to be used at low speeds while still 
maintaining good torque. Our new SCR speed 
control meets this need and involves only a 
modest financial outlay. 

Since the power source is the AC mains 
supply, the only convenient method of 
regulating the power fed to the drill motor is 
to use a thyristor device, either a silicon 
controlled rectifier (SCR) or a Triac. 

The SCR device conducts in one direction 
only and thus feeds half-wave rectified AC to 
the motor. It operates in the following way. 
Basically an SCR behaves like a special sort of 
rectifier diode which only conducts in the 
forward direction if it is triggered into so 
doing by a small positive voltage applied 
between gate and cathode. When the anode to 
cathode current drops to zero or the 
anode-cathode voltage reverses, the device 
turns off, whereupon it must be triggered into 
conduction again when required by a further 
application of voltage between gate and 
cathode. 

An SCR is used to control the AC power 
fed to the load by varying the instant during 
each positive half-cycle (ie, when the 
anode-cathode voltage is positive) at which it 
is triggered into conduction. If the SCR is 
triggered early in each positive half-cycle, 
considerable power will be delivered to the 
load. On the other hand, if it is triggered late 
in each positive half-cycle, very little power is 
delivered to the load. This method of control 
is referred to as “phase control” since the 
phase of the SCR trigger point is varied with 
respect to the phase of the AC supply voltage. 

The same method of control can be used 
with Triacs, except that Triacs conduct in 
both directions and can be triggered by 
positive or negative voltages applied between 
gate and terminal-1, the latter being the Triac 
equivalent of the SCR cathode. 

Because of their switching action, very 
little power is dissipated in either the SCR or 
the Triac, even when they are controlling 
large amounts of power to an external load. 
Thus, heatsink requirements are very modest. 

The most economical circuit for motor 


speed control is very similar to that for a light 
dimmer using a Triac. Such a circuit was 
published in the December 1969 issue. This 
type of circuit will allow motor operation 
over a wide range of speeds but is really only 
suitable for motors that run at a constant 
load, such as fans in furnaces and 
air-conditioners. If the load on the motor 
varies, as is the case with electric drills and 
similar appliances, some means of sensing the 
motor speed is necessary so that the circuit 
can adjust to the changing load conditions. 

Unless a separate tachometer is used to 
measure the actual speed of the motor shaft, 
the only convenient way of monitoring the 
motor speed is to measure the back-EMF of 
the motor. (Back-EMF can be defined as a 
voltage developed by a motor which opposes 
the supply voltage.) The back-EMF of any 
motor is basically a function of the motor 
speed, but here lies a problem with the 
motors used in hand drills and food mixers. 
These are so called universal motors - AC/DC 
series motors with commutators. The instant 
during each half-cycle at which the thyristor 
is triggered should be controlled by the 
back-EMF, but at the time the back-EMF is 
being monitored the thyristor is not 
conducting and thus the Field of a series 
motor is not excited. This means that with 
this type of motor the actual back-EMF 
monitored by the circuit will depend on the 
remanent magnetism, and .this will be a 
function of the current drawn in preceding 
half-cycles. 

In this respect, series AC/DC motors are 
not as convenient to “speed control” as shunt 


wound or permanent magnet motors, which 
have an essentially constant field strength and 
hence a back-EMF which is simply related to 
speed. 

In the circuit we have used, the motor is 
supplied with half-wave rectified AC via an 
SCR. As we shall see, this allows the motor 
back-EMF to be easily monitored and a wide 
range of operating speed to be acheived - 
wider in fact, than if full wave control was 
used. 

The SCR used in our circuit can be one of 
three types that are readily available through 
parts suppliers: the C20D made by General 
Electric, the BT101/500R made by Philips 
(Mullard) and the 2SF28 made by ITT. 
Taking the C20D as an example, it has a DC 
current rating of 7.4 amps and a minimum 
breakover voltage of 400 volts. For triggering, 
it requires a positive voltage between gate and 
cathode of approximately 1 volt. The other 
SCRs listed have similar ratings. 

As can be seen from the circuit, the SCR is 
connected in series with the output socket so 
that when the SCR is non-conducting, no 
power is supplied to the motor. A resistor 
chain consisting of a 10K and 1.8K resistor 
and a 2K potentiometer provide a 
positive-going reference voltage for the SCR 
gate, via diode D2. Diode D1 reduces the 
power dissipation in the resistor chain by half 
and protects the SCR gate when the supply 
voltage reverses and the load is open-circuit, 
as, for example, when the motor is switched 
off. Diode D2 isolates the trigger circuit when 
the SCR is in the conducting state. 

The triggering voltage for the SCR is 
controlled by the setting of the 2K 
potentiometer. During each positive half-cycle 
of the AC supply (when D1 conducts) the pot 
provides a sinusoidal triggering voltage with 
amplitude variable from 20V to 50V RMS 
approximately. This is applied to the SCR 
gate via diode D2. The capacitor connected 


An exterior view of 
the SCR Speed 
Control , shown 
housed in a com¬ 
pact aluminium 
die cast box. The 
label is a Scotchcal 
reproduction; 
glossy bromides 
from the negative 
will be available 
from the Infor¬ 
mation Service . 
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across tne potentiometer should be ignored 
for the moment. 

The voltage supplied from the 
potentiometer is not the total effective SCR 
triggering voltage, because the motor is 
connected in series with the SCR cathode. 
This means that the SCR cathode is raised 
above the zero reference supply line (ie, the 
mains neutral line) by the motor back-EMF, 
so that the effective SCR triggering voltage is 
really the pot voltage minus the motor 
back-EMF. Thus, we have negative feedback 
from the motor so that the circuit will tend to 
maintain a selected motor speed despite load 
variations. 

As the motor gathers speed, the back-EMF 
will rise in proportion. It should be noted that 
there are actually TWO different back-EMFs: 
one present during the negative half-cycles 
and the early part of the positive half-cycles 
when the SCR is not conducting, and the 
other present during the conduction periods 
of the SCR. It is the former which concerns 
us and was referred to above; this is the 
back-EMF which controls the firing point of 
the SCR. 

As the motor back-EMF rises with 
increasing speed, the effective SCR triggering 
voltage is reduced so that it is triggered later 
in each half-cycle and supplies less power to 
the motor. The motor speed ceases to rise 
when the SCR triggering voltage is reduced to 
a level where the SCR is only just supplying 
sufficient power to the motor to maintain its 
selected speed. 

If the load on the motor increases, it will 
tend to slow down and the back-EMF will be 
reduced accordingly. This increases the 
effective SCR trigger voltage so that it 
conducts earlier in each positive half-cycle. 
The motor thus receives more power to 
maintain its selected speed. 

The circuit as described so far is quite 
satisfactory if the SCR triggering angle is 90 
degrees or less. For this range of trigger angle, 
the feedback mechanism works well, 
compensating for motor speed changes by 
delaying or advancing the trigger point of the 
SCR, as required. However, if lower motor 
speeds are required, corresponding to an SCR 
trigger point later in each positive half-cycle 
than 90 degrees, the above feedback 
mechanism will not work. 

If for example the SCR is already firing at 
90 degrees and the motor speed tends to rise, 
due to an reduction in loading, the gate 
trigger voltage necessary for the SCR to be 



SCR DRILL SPEED CONTROL 


2/PC/l 2 


The circuit of the SCR Speed Control Note that no RF interference suppression 
components have been included, as they are rendered largely unnecessary by the 
inductance of the motor. 


triggered will not be available, since at 90 
degrees, the gate voltage is at maximum. This 
means that the SCR will not conduct during 
the next half-cycle, and it will remain 
non-conducting until the motor speed drops 
below the selected speed. 

The feedback mechanism will not work 
for trigger angles greater than 90 degrees with 
a sinusoidal gate voltage waveform, since the 
slope of the gate voltage becomes negative 
after the 90 degree angle. Thus it is not 
possible to have stable motor operation at 
very low speeds with the circuit so far 
described. The motor will tend to “hunt” or 
“cog” as it attempts to adjust to a stable 
operating mode. 

The remedy for this problem is to connect 
a suitable capacitor, namely the 4uF 
component shown, across the potentiometer. 
This produces a time delay in the pot wiper 
voltage, so that it continues rising for most of 
the positive half-cycles and only reaches a 
peak near the end. The result is reliable 
triggering over a greater proportion of the 
half-cycle, and considerably smoother running 
at very low motor speeds. 


imiiMiiiimiiiiiniMiiiiiniiiiiiiiimiiiimiiiMMiniiiiiiiiMiiiimMiiiMiNiiiiiiiiMiimiiii 

LIST OF PARTS 

1 Diecast box, 4-5/8 x 3-5/8 x 2-1/8 
inches 

1 BT100A/500R, C20D or 2SF28 
silicon controlled rectifier 

2 EM404, BY126/400 or similar silicon 
power diodes 

1 4uF/50VW electrolytic capacitor 
1 1 OK/5 watt resistor 
1 1.8K/A watt resistor 
1 2K wirewound potentiometer 
1 IK/Vi watt resistor 
1 240 V neon pilot light assembly 
1 3A fuse and fuseholder 

1 3-pin mains socket 

2 'Ain insulated standoff pillars 
1 Control knob 

1 8-lug tagstrip 

Mains cord, plug, mains cord clamp, 
rubber grommet, heatsink for SCR, 
connecting wire, screws, nuts, 
lockwashers, solder. 

iHiinimiiuiitiiiiiiiiiiiHiiiMiiimiimiiiiHmiiHiiiiiiiiiiiiiiiiiiiiiiiiuimiiiinHiiHHiii 



TO 

POWER 

SOCKET 


The wiring diagram, showing the interconnection of all components. The SCR 
heatsink, which is not shown, is isolated from the metal case by insulating pillars. 
The neon light assembly should include the current limiting resistor. 


The 1.8K resistor in series with the 
potentiometer sets the minimum speed of the 
motor. If the value is too low there will be a 
“dead spot” at low settings of the 
potentiometer. If the value is too high, the 
minimum motor speed will be too high. 

We must point out that any speed control 
circuit such as this cannot possibly be ideally 
suited to every motor it is likely to be used 
with. In some cases, its performance will be 
poor, due perhaps to the motor concerned 
having very low remanence. Ideally, a circuit 
such as this should be designed to suit a 
particular motor, but this is not possible here. 

With the SCRs specified, the speed control 
will be suitable for use with AC/DC motors 
with nameplate ratings up to 3 amps. This 
rating ensures that even if the motor is stalled, 
the resultant “locked rotor” current is not in 
excess of the ratings on the SCR. A fuse is 
also included to protect the SCR against more 
than momentary overloads. 

We do not recommend the substitution of 
higher rated SCRs to enable higher power 
operation. If a higher power control is 
required the circuit should be re-designed to 
suit the different characteristics that can be 
expected from higher power motors. On no 
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Background noise is substantially reduced with the EMI range of low-noise 
Compact Cassette tapes! Every popular length is available — C30 ... C60 
... C90 ... Cl20 ... for use in any Cassette Recorder. 

The C30 comes in a special postal pack — the others in standard size, 
transparent, hinged library cases for dust-free storage. And the specially 
designed reversible index card included provides for titling and easy 
reference. 

The EMI range of low-noise tapes give you professional standard record¬ 
ings. Choose low-noise EMItape in Compact Cassettes or reels. 
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ceramic-cased type. Here contact with the 
case will allow the resistor to run cooler. 

The mains input cord should be passed 
through a grommetted hole in the case and 
securely anchored with a mains cord clamp. 
The earth wire is terminated on one of the 
lugs of the tagsrip which form the tagstrip 
feet. It is most important that you ensure to 
make a good earth connection to the case - 
for safety’s sake. The output to the drill or 
other appliance is via a standard 3-pin socket. 




PMG Develops Tip Welding Technique 


Australian Post Office research en¬ 
gineers have recently evolved a new and 
more effective method of fusing the tips 
of twisted joints in copper and alumin¬ 
ium conductors. 

Called “tip welding”, the technique is an 
improved version of arc welding of the 
conductors’tips. The already twisted conductor 
is placed into a specially designed tool which 
is held in the operator’s hand and looks rather 
like an elaborate pair of hand pliers. The tool 
is connected to a 36 volt battery which 
provides power for the welding operation. 

In the tool, the conductor is held 
automatically a set distance from a metallic 
electrode. The end of the conductor becomes 
the second electrode and the gap between the 
two is bridged by a short duration high 
voltage discharge, triggered by a switch on the 
tool. This discharge is then maintained by a 
low voltage, low impedance source until the 
conductors fuse. 

Hundreds of conductors tip-welded in this 
way have successfully undergone intense and 
accelerated aging tests. 


MAY 

SPEAKER SPECIALS 


account should a speed control such as this be 
used with induction motors. 

Higher power operation could have been 
achieved and we elected to use full wave 
control. This would require a bridge rectifier 
across the mains to supply the SCR. However, 
there is the disadvantage that it would not be 
possible with this simple type of circuit to 
obtain stable motor operation at SCR trigger 
angles in excess of 90 degrees. A simple 
capacitor arrangement cannot be used to 
delay the trigger point, as in a “half-wave” 
circuit, so that a more complicated trigger 
system would have to be used. Also the 
circuit would require a diode connected 
directly across the drill motor field winding, 
to ensure that the SCR would stop 
conducting at the end of each half-cycle. We 
felt that these additional complications were 
not worth the advantage of slightly higher 
available power. 

Components to suppress radio interference 
have not been included in the circuit. 
Although the SCR switches on extremely 
rapidly, as does a Triac in a light dimmer 
circuit, the effective power being switched by 
the SCR is low. This is because the inductance 
in the motor stops any rapid rise in current, in 
contrast with what occurs with an 
incandescent lamp load in a light dimmer. In 
actual fact, the radio interference generated 
by an AC/DC brush type motor running from 
this type of SCR speed control circuit is less 
than if it is run directly from the mains. There 
is no reason why RF suppression capacitors 
should not be included, but for best effect 
they should be mounted in the motor housing 
itself. 

The construction details of the speed 
control are quite simple, as may be seen from 
the photographs. While the approach we have 
used is not the only one possible, we do 
recommend that the unit be housed in a 
sturdy container, preferably a diecast box. 
The box we used measures 4-5/8 x 3 3 A x 2in 
and is available from most parts suppliers. 

The SCR is mounted on a small heatsink 
measuring 2Vi x IVi inches, made from 
18-gauge aluminium. Since the case of the 
SCR is at mains potential, the plate must be 
isolated from the case by two insulating 
pillars. Take care that the SCR’s threaded 


MAGNA VOX 8.30, 30 watts $59.00 
Cabinet Kit and Speakers . . $44.00 
WHARFEDALE Unit, 3 large $55.00 
Cabinet Kit and Speakers .. $54.00 
MAGNAVOX 10WR and 3TC 

complete.$48.50 

Cabinet Kit and Speakers . . $34.50 
MAGNAVOX 12WR, 3TC, 

complete .. ...$50.50 

Cabinet Kit and Speakers . . $37.00 
WHARFEDALE SUPER 10 

in R3 Cabinet.$80.00 

Cabinet Kit and Speakers .. $66.00 
(Player Platforms $9.00. Tinted covers 
$8.30). 

Packing $1 per order. Freight on de¬ 
livery. 

Send for Stereo Catalogue which 
includes Equipment Cabinets — 
Player Guide and Amplifier 
Special. 


Makers of Radio and Radio Furniture 
for 40 Years. 

105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone: 56 5580. 


An interior view of 
the Speed Control, 
showing details of 
component layout. 
The thyristor 
shown here is actu¬ 
ally not an SCR, 
but an AC06DR 
Triac. A Triac will 
operate in exactly 
the same fashion as 
an SCR, in this 
circuit. 


stud has at least l/8in clearance from the 
case. 

As with many other SCR circuits, a Triac 
device may be substituted if its ratings are 
suitable. In fact the thyristor actually 
pictured in the photograph is an AC06DR 
Triac, made by ITT. It has a current rating of 
6 amps and is likely to be cheaper than the 
SCRs specified. But note that, in this circuit, 
a Triac will behave in exactly the same way as 
an SCR, triggering only on positive 
half-cycles. It will not give full-wave 
operation. 

Most of the circuitry is mounted on a 
miniature 8-lug tagstrip, as shown by the 
wiring diagram. The 10K resistor is wired 
between a solder lug on the SCR heatsink and 
one of the tags on the strip. While we have 
used a 10 watt resistor, a 5 watt unit will be 
quite adequate. Note that none of the 
components in the circuit should make any 
physical contact with the metal case, which is 
earthed. An exception can be made in the 
case of the 10K resistor, if this is a 
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FULL PARTICULARS ON REQUEST 

★ BULGIN BURGLAR ALARM 

security protection at minimum cost 


★ GELOSO MICROPHONES 

AMPLIFIERS LOUD HAILERS 


AVAILABLE from 




VIC.: 608 Collins St.. Melbourne. 3000 
61-2464 

NSW: G4 Alfred St., Milsons Point. 2061 
929-8066 

WA: 34 Wolya Way. Balga. Perth. 6061. 
49-4919 

OLD: L. E. BOUGHEN & CO.. 30 Grimes 
St.. Auchenflower. 4066. 70-8097 


STARTING OPPOSITE: 

First chapter of our 
new home-study course 


Starting on the opposite page is the opening chapter of the new E-A 
home study course in electronics. In this chapter, and in those which will 
follow it, we will be presenting an up-to-date and comprehensive 
introductory course explaining the basic principles of this exciting and 
far-reaching space-age subject. 

The course is written in easy-to-read language, and thus should be 
ideal for those with no previous background in electronics. It would make 
an ideal starting point for those who intend making their career in the 
field, and also for those who want to adopt it as their hobby. Intending 
radio amateurs should find it worthwhile as a means of ensuring their grasp 
of basic concepts. And high school and college students should find it 
great as background reading for their science subjects. 

Essentially the new course is a completely revised and updated 
version of our well-known and widely respected '‘Basic Electronics” series, 
which as a handbook is now in its third edition. The new course thus rests 
on a solid foundation of tuitional experience, accumulated over the years 
by our highly trained editorial staff. 

To those who have been seeking an up-to-date way of breaking into 
electronics by means of home study, then, we can only say: Here it is - 
start reading now, and stay with us in the following months! 

And if the monthly instalments do not seem to keep pace with your 
appetite, you could try reading ahead in the third edition of the existing 
handbook, available from our offices for $2.30 including postage. 


How to get the most 
from this new E-A course: 

I Step 1: Read each chapter of the course fairly rapidly, when it first appears. Don't 
worry too much about absorbing all of the finer points, just give yourself ah idea of 
the material it covers. Then begin again, and read it slowly and more thoroughly, 
pausing every so often to take stock of the material you have assimilated. This will 
ensure that you get the surest grasp of the concepts involved. 

2 Step 2: Try building small electronic projects for yourself, so that you learn the 
practical side of the subject in the most effective way possible. Practice is just as 
important as theory, in electronics just as much as in any other subject. You’ll find 
simple practical projects described in many electronics magazines, including of course 
“E-A”. In fact over the following months we aim to present many simple projects 
suitable for the beginner, so keep an eye out for them. 

3 Step 3: Every opportunity you get, examine electronic equipment and components 
to gain greater familiarity with them. If you are offered old radio or television 
receivers, dissect them carefully: They can be a source of knowledge as well as of 
useful parts. 

4 Step 4: If possible, team up with a friend who is interested in following the course 
with you. The mutual encouragement you can offer each other will make it 
worthwhile. Better still, perhaps, join a radio club. Many schools run radio clubs, 
which are often affiliated with the Youth Radio Club Scheme of the Wireless 
Institute of Australia. 
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HOME STUDY COURSE IN ELECTRONICS—1 

Basic Electrical Concepts 


Electrons, protons and electric charge - atoms, molecules and ions - electric 
current and pressure - the Ampere and the Volt - conductors, semiconductors and 
insulators - the Ohm — fixed resistors: wire-wound, carbon and metal oxide film - 
variable resistors: rheostats and potentiometers. 


All good stories of our childhood began, it 
seems, with the phrase, “once upon a time”. 
In Like manner, most elementary electronics 
textbooks begin with a discussion of the 
electron theory - and surely that is the 
logical place to make a start. One can never 
hope to understand the principles of modern 
radio and electronic apparatus, without at 
least a working knowledge of electrons and 
their behaviour. 

Once having grasped the idea of electrons 
in motion, the question of electrical current 
ceases to be a mystery. You should see 
immediately the significance of terms like 
conductor, insulator, resistor and so on. 

Let's start then with a little bit of 
chemistry or physics - call it what you like. 

Scientists tell us that all matter, whether it 
)e solid, liquid or gas, is composed basically 
)f minute electric charges, of which there are 
wo main varieties. One of these is the 
dectron, which may be defined as the 
;mallest existent quantity of negative 
dectricity. Its opposite number is the more 
nassive proton, which is an electric charge of 
he same magnitude, but of opposite or 
>ositive sign. 

Just what electrons and protons and other 
incharged components of atoms actually are 
iced not concern us here. For our purposes 
hey may be thought of simply as somewhat 
blurry” electric charges, using this term as a 
onvenient name. 

Electrons and protons do not normally 
xist alone, but are usually associated with 
ne another in groups. Each group is thought 
j resemble in certain ways the planetary or 
solar” system of which our world forms a 
art. If it were possible to peer into these 
ab-microscopic realms, we would behold a 
ost of miniature “planetary systems”. In 
ach, we would see a proton, or a group of 
rotons and other particles forming a core or 
ucleus, and moving in the space around 
tern, a number of single electrons. 

In actual fact, each tiny “planetary 
/stem” constitutes an atom of a particular 
'ibstance. And, from our chemistry, we know 
lat an atom is the smallest particle of any 
ibstance obtainable by chemical separation, 
r capable of entering into chemical 
3 mbination. Atoms are very small - one 
undred million of them, arranged end to 
id, would just about equal in length three 
ords of this type. 

Although no one has ever seen a single 
:om, or the electric charges which compose 
lem, scientists have been able, by 
mndabout means, to deduce quite a lot of 
iformation about them. They know, for 
sample, that the simplest of the lot is the 
ydrogen atom, which has a single proton as a 
ucleus, with a single electron spinning 
ound it. Only slightly more complex than 
lis is the helium atom, which has two 
rotons with two planetary electrons. An 


atom of lithium has three protons in the 
nucleus, two electrons whirling on an inner 
orbit and a single electron on an outer orbit. 

These are shown in simplified form in 
figure 1. 

Every atom is electrically balanced in its 
normal state. The three examples just quoted 
contains respectively one, two and three 
positive charges each, and the same numbers 
of negative charges. This state of affairs is 
maintained in even the very complicated 
atomic structures. An atom of copper, for 
example has 29 protons grouped in the 
central nucleus; but the excess positive charge 
here is exactly balanced by the 29 electrons 
which revolve on various orbits around the 
nucleus. 



HYDROGEN 




LITHIUM 


Figure 1: Typical atoms , which consist 
basically of a positively charged nucleus 
surrounded by a “cloud” of electrons. 


Figure 2: The 
classic rule that 
“like charges repel , 
unlike charges at - 
tract” is illustrated 
by the behaviour of 
charged pith balls, 
suspended on fine 
silk or nylon 
threads. 


UNCHARGED 


It is important to note that the electrons 
and protons comprising the various atoms 
remain simply electric charges. An electron 
associated with a hydrogen atom is identical 
to one in a copper atom, even though it may 
be placed differently in the structure. It is the 
particular combination of protbns and 
electrons which determines to what chemical 
element the atom belongs. The number of 
natural chemical elements is believed to total 
around 100, which means that there are at 
least this many different atomic structures. 

Theoretically, at least, some atoms can 
exist in the solitary state and exhibit all the 
chemical properties of the element in bulk; 
examples of this are the atoms of the rare 
gases helium and neon. Such atoms may also 
be referred to as molecules. In the case of 
other elements, the atoms, for chemical 
purposes, are normally found in groups of 
two or more, and these atomic groups are also 
known as molecules. A third variety of 
molecule is that belonging to a chemical 
compound, in which unlike atoms are found 
in combination. 

In short, a molecule can be defined as: 
“The smallest portion to which any given 
substance can theoretically be divided, 
without altering its chemical properties”. 

The chemical compounds in existence are 
without number but they are all produced by 
varied combination of the basic elements; 
they are built from the 100-odd atomic 
“bricks”. It is hard to realise that the most 
uninteresting, the most inert substance one 
can imagine is composed of countless atoms, 
with their numerous swiftly moving electrons. 
Indeed, the speed with which each individual 
electron revolves in its orbit is enormous, 
despite the fantastically small circumference 
of even the largest atom. 

But tjiefe are other matters of more 
immediate interest to the reader of this 
article. The outer electrons in many types of 
atom are rather wayward under certain 
conditions and it is not uncommon for them 
to wander rather aimlessly into the structure 
of adjacent atoms. 

This leaves the original atom short of an 
electron so that, for a very brief interval, it 
may have an excess positive charge. In other 
words, the loss of an electron has upset its 
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COMBINATION 

-par excellence 



MSP 15” Woofer model 15VAC fulfils a 
requirement where high power handling and 
quality reproduction of bass frequencies 
are of prime importance. It features a nominal 
35Hz resonance and this coupled with an 
exponential cone form allows smooth frequency 
coverage from 30Hz to 6kHz. 

2” Tweeter model 2MBC is designed 
to cover the range from 5kHz to 20kHz. 

The overall response is substantially flat to 
20kHz, and die inherent low frequency 
roll-off below 5kHz permits the use of a simple 
2mfd capacitor in series with the tweeter to 
accomplish a perfect crossover between bass and 
treble speakers. Complete speaker specifications 
& recommended enclosure designs are 
available on request. 
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electrical balance. 

Atoms in this unbalanced state are known 
as ions. They are said to be positive ions if 
they have lost an electron, and negative ions if 
they have perchance acquired an extra 
electron. The electrons which are wandering 
free of attachment to an atom may also be 
called negative ions. The word ion is, in fact, 
often simply used to signify a charged 
particle. 

A fundamental principle of electricity is 
that like charges repel while unlike charges 
attract (see figure 2). The operation of this 
principle soon corrects the state of unbalance 
created by a meandering electron. The 
positively charged depleted atom (ion) 
immediately attracts an electron from 
elsewhere, while the negative ion formed by 
an atom gaining a surplus electron quickly 
loses one. Naturally, nearby atoms are 
disturbed in the process, so that there tends 
to be a continuous and random movement of 
electrons within the confines of any particular 
piece of material. This movement can be 
greatly accentuated by the application of heat 
and the agitation can actually become so 
violent that some electrons momentarily jump 
off into space. 

Such movement is purely random in 
character in the average movement of 
electrons in one direction is exactly balanced 
by electron movement in the opposite 
direction. In other words, there is no nett 
movement in any particular direction. 
However, it is possible to alter this state of 
affairs so that there is a defined movement of 
electrons in a certain direction through the 
substance. 

Any such clearly defined movement of 
charges such as electrons, in a given direction 
through a substance is known as an electric 
current. 

All readers will have handled an electric 
battery at some time or other, in one of the 
many forms. These devices will be treated in 
detail in a later chapter; it is sufficient just to 
state here that a battery is a device which, by 
electro-chemical action, can produce an 
excess of free electrons at one terminal, and a 
deficiency of electrons - hence positive ions 
- at the other. 

Between its terminals the battery thus 
builds up an electrical unbalance or pressure 
which, in electrical language, is known as an 
electro-motive force (EMF) or, more simply, a 
potential. These terms actually have definite 
and slightly different meanings, but for our 
purposes they may be regarded as identical. 

In figure 3, we see a piece of copper wire 
connected between the terminals of an 
electric battery. We can expect the positive 
terminal to exercise a strong attraction for the 
outer electrons in the nearest atoms of the 
wire. This, indeed, is the case and a definite 
movement of electrons becomes evident in 
the direction of the positive battery terminal. 

At the other end of the wire, the negative 
battery terminal is quite ready to part with 
some of its excess electrons, and these go to 
replace those lost to the positive terminal. 
The potential or EMF of the battery thus 
initiates a definite flow of electrons - an 
electric current - through the copper wire. 
There is a nett electron flow from the 
negative to the positive terminal. 

Unfortunately, in making this statement 
we run up against an apparent contradiction. 
The early electrical pioneers knew little of 
electrons, although they could observe the 
effects of electric current and potential. So 
:harges were simply labelled “positive” and 
‘negative” for identification, after which they 
ieduced that current consisted of positive 
:harges moving from positive to negative. 

According to modern theory they were 
vrong, as electric current is believed to 



Figure 4: Modern printed wiring boards, which serve to illustrate the contrasting 
roles played by conductors and insulators. The insulator (dark) provides support 
and isolation, while the conductor (light) performs the circuit connections . 



Figure 3: A source of EMF such as a 
battery causes a net flow of electrons 
through a conductor, in one direction . 
Such a flow forms an electric current. 

consist in most cases of a movement of 
electrons from negative to positive. This is 
certainly so in the case of a current flowing 
through a metal, such as copper. However the 
original concept of current flow still tends to 
persist, being known as the “conventional” 
direction of flow. 

Electrons are far too minute to be useful 
as a measure of current flow, so that the 
standard unit of current flow is the ampere, 
generally abbreviated to “amp” or simply 
“A”. Some idea of the minute size of 
electrons may be gained by the following: 
when a current of one amp is flowing in a 
circuit, which is quite a modest tlow, this 
corresponds to something like 6Va million, 
million, million electrons passing any given 
point in the circuit each second! 

The exact definition of the amp need not 
concern us here, however, being mainly a 
matter for standards laboratories. The 
important point to grasp is that the ampere is 
the basic unit for current measurement. 

For purposes requiring a smaller unit than 
the ampere, we have: 

1 milliampere equals .001 amp. 

1 microampere equals .000001 amp. 
Conversely: 

1 amp equals 1,000 milliamperes. 

1 amp equals 1,000,000 microamperes. 

These relationships should be memorised 
as you will find yourself coming up against 


them all the time in electronics and electrical 
theory. 

The accepted unit of electro-motive force 
(EMF) or potential is the volt. A battery may 
typically be defined as having an EMF 
between its terminals of, say, 1.5 volts. 
Alternatively we may state that its voltage is 
1.5, or any other figure which might apply. 

Larger and smaller terms for defining 
voltage are: 

1 kilovolt equals 1,000 volts. 

1 millivolt equals .001 volt. 

1 microvolt equals .000001 volt. 
Alternatively: 

1 volt equals .001 kilovolt. 

1 volt equals 1,000 millivolts. 

1 volt equals 1,000,000 microvolts. 

Coming back to figure 3, we must not 
imagine that the current flowing in the wire 
consists of individual electrons whizzing 
through the copper wire unimpeded, like 
meteors through outer space. Typically an 
individual electron may leave the negative 
terminal and collide with the first atom in its 
path. It may take its place in the planetary 
system of that atom, while the electron it 
displaced moves off toward the positive 
battery terminal. An instant later it may itself 
be displaced, allowing it to move on again. So 
the current may quite accurately be said to 
consist of many small inter-atom “jumps” by 
many different electrons. 

By its very structure, the copper offers 
some resistance to the passage of the current, 
because of electron-atom collisions, etc. For 
all that, the current passes easily enough, so 
that copper is one of the substances classified 
as a conductor of electricity. Into this general 
classification fall the various metals, carbon 
and certain other substances and liquids. 
Some offer more resistance to current flow 
than others, but all are conductors. Current 
can flow relatively easily through them, or 
from one to another if two or more 
conductors are brought into direct physical 
contact. 

In another group are a large number of 
substances in which there is very little transfer 
of electrons from atom to atom, under 
normal conditions, unless a very large external 
electric pressure is applied. Such substances, 
which under normal conditions conduct to a 


ELECTRONICS Australia. May. 1971 


55 












This is a plug for our batteries 


'Eveready* & ‘Union Carbide' are registered Trade Mark9. 
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Completely sealed. No maintenance. And they 
come in a variety of shapes and sizes to suit a 
variety of applications. 

For a brochure about our Eveready rechargeable 
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power source, we'd like to help you solve it. 

No charge. 
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negligible degree only, are called insulators. 

Some substances are very useful in this 
respect, maintaining their insulating 
properties despite heat and high electric 
pressures. Others can withstand only 
moderate heat or applied electric pressure 
before they conduct appreciably, and may 
“break down” and char, due to permanent 
structural damage. 

In a later chapter we will deal with a third 
group of substances which are in some 
respects midway between conductors and 
insulators. These are called semiconductors 
but, apart from mentioning their existence, 
we will not deal with them any further at 
present. Typical insulating materials are 
ebonite, mica, shellac, silk, oil, dry hair, and 
most modern plastics. 

Insulating materials are used to support, 
isolate or contain conductors which are part 
of an electric circuit. Because no appreciable 
current can flow through the insulating 
materials, their presence does not — or should 
not - affect the operation of the circuit. 

A good illustration of conductors and 
insulators and their respective roles is seen in 
figure 4. Here are shown two of the so-called 
“printed wiring boards” which are nowadays 
used very frequently in radio sets, TV 
receivers and a lot of other electronic 
equipment. 

Printed wiring boards consist of a 
‘sandwich” of an insulator and a conductor. 
Die insulator (dark areas in the picture) is 
jsually either resin-bonded bakelised paper or 
;poxy-fibreglass, in a sheet about 1/16in 
:hick. This is used as an insulating support for 
)oth the conductor and the various parts 
nounted on it. The conductor itself is usually 
:opper, in a sheet about .0015in thick, 
)onded to the surface of the insulator. It is 
■tched away to form thin strips and other 
reas (light in the picture), which serve to 
>rovide the “wires” connecting the parts 
ogether to form a circuit. 

As we shall see in later chapters, there is a 
ery definite place in electrical circuits for 


Figure 5 (above): An array of typical 
resistors , shown approximately normal 
size. The size is a guide to their power 
rating. Figure 6 (right): The usual 
circuit symbol for a resistor. 

circuit parts made from substances which can 
be classed as neither good conductors nor 
good insulators; in other words, for parts 
which offer considerable resistance to the 
passage of current through them. 
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RESISTOR IDENTIFICATION - THE COLOUR CODE 


OLD TYPE 
C B 


A=BODY COLOUR 
B=END COLOUR 
C=DOT OR BAND 


NEW TYPE 
A C 


B D 

A=FIRST BAND 
B=SECOND BAND 
C=THIRD BAND 

D=FOURTH BAND 
(OPTIONAL) 


BAND 

A 

B 

C 

D 

COLOUR 

TENS 

UNITS 

MULTIPLIER 

TOLERANCE 

BLACK 

0 

0 

10°=1 

NONE=20% 

BROWN 

1 

1 

lO^lO 

1% 

RED 

2 

2 

io^ioo 

2% 

ORANGE 

3 

3 

10 3 = 1,000 


YELLOW 

4 

4 

10 4 = 10,000 


GREEN 

5 

5 

10 5 = 100,000 


BLUE 

6 

6 

10°rr 1,000,000 


VIOLET 

7 

7 



GREY 

8 

8 



WHITE 

9 

9 



GOLD 

— 

— 

lO-’rrO.l 

5% 

SILVER 

— 

— 

10-*=0.01 

10% 


Examples: 47,000 ohms, 
1,000 ohms, 
68 ohms, 
4.7 ohms, 
0.47 ohms, 


10%: Yellow, Violet, Orange, Silver. 
20%: Brown, Black, Red. 

10%: Blue, Grey, Black, Silver. 

5%: Yellow, Violet, Gold, Gold. 

5%: Yellow, Violet, Silver, Gold. 


..... 


The connection of a short copper wire 
between the terminals of a battery, as in 
figure 3 would result in a heavy flow of 
current, sufficient probably to discharge the 
battery. A longer connecting wire would tend 
to reduce the current by reason of the longer 
path the current would have to traverse. 
Substitution of a finer gauge wire would have 
the same effect, since much reduced 
cross-sectional area is available for the 
electron movement. 

By substituting an iron wire for the 
copper, still greater resistance would be 
evident, with a consequent reduction in 
current flow. 

In other words, by deliberately 
introducing resistance into a circuit, it is 
possible to limit or control the current 
flowing, exactly as a tap controls the flow of 
gas in your domestic range. Actually, there 
are other uses for this property of resistance 
in an electrical circuit, but the above remarks 
should be sufficient for the time being. 

The basic unit of resistance is the ohm, 
which is that amount of resistance which will 
limit the current through a circuit to one 
amp, when the applied EMF is one volt. For 
very high values of resistance it is more 
convenient to speak in terms of kilohms and 
megohms, the symbols for which are K and 
M. 

1 Kilohm equals 1,000 ohms. 

1 Megohm equals 1,000,000 ohms. 

1 Megohm equals 1,000 Kilohms. 

Resistance values up to 999 ohms are 
generally expressed directly in ohms, but 
between 1000 and 999,000 ohms they are 
commonly expressed in Kilohms, and above 
1,000,000 ohms in Megohms. It is obviously 
easier to say and write 120K and 12M, for 
instance, than 120,000 ohms and 12,000,000 
ohms, although the two ways of showing the 
figures concerned mean the same thing. 
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Two new instruments from 


which offer 

-to-the-minute performance and 
latest ‘state of the art' technology 


-to-earth prices 

DMM2 digital m/meter 


OUTSTANDING FEATURES • 17 ranges for 

measurement of AC or DC voltage, current 
and resistance • Maximum stability 
• LSI reliability 

The DMM2 Digital Multimeter provides in 17 ranges 
a clear digital reading of AC or DC voltage, AC and 
DC current and resistance. Push button selection 
of functions and ranges. The display has a max. 
reading of 1999 with automatically positioned decimal 
point. Overrange and reverse polarity indications 
are provided. The DMM2 weighs only 31/2 lb and 
can be operated from AC supply, external 12V DC, 
or an optional rechargeable battery pack. Design 
ensures maximum stability for all measurements, 
ease of operation allowing use by non-technical 
operators and high reliability with all counting and 
storage functions performed by an LSI package 
(Large Scale Integrated Circuit). Full specifications 
available on request. 


0S1000 oscilloscope 


OUTSTANDING FEATURES • DC to 15 MHz 

bandwidth • 5mV/cm dual trace 
• Signal delay • Comprehensive trigger 
facilities, incl. TV sync. • Bright line 
auto free-run • Switched X-Y operation 

The ADVANCE CS1000 is a portable, dual trace 
oscilloscope, combining small size and light weight 
with a specification providing the ability to make prec 
waveform measurements. Wide time base ranges and 
comprehensive trigger control combined with broad 
bandwidth and calibrated deflection factor make this 



* M t si* vtitv 


l Njm-j: 


instrument suitable for many general purpose and 
laboratory and TV applications. Use of solid state 
circuitry throughout makes the OSIOOO particularly 
suitable for servicing or laboratory use. 

Full specifications available on request. 


Distributed by: 


J/VCOBV# 

MSTCHELL 


SYDNEY . 26 2651 

MELBOURNE . 30 2491 

ADELAIDE . 53 6117 


BRISBANE . 2 6467 

PERTH . 28 8102 

LAUNCESTON .... 2 5322 
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Coming to the practical side of the matter, 
many substances exhibit sufficient opposition 
to the passage of an electric current to suggest 
their use in a circuit as a resistance element. 
However, their physical adaptability is also an 
important consideration. Certain metals and 
alloys, for example, exhibit quite high 
resistance compared to copper, and lend 
themselves well for the purpose. Carbon, too, 
is the basis for some resistance elements. 

To facilitate the inclusion of a specific 
amount of resistance in an electrical circuit, 
component manufacturers produce small 
parts known as resistors. For resistance values 
up to a few thousand ohms, these units often 
consist generally of a length of so-called 
“resistance” wire, wound spirally on a tube of 
cardboard, glass, porcelain or other suitable 
insulating material. 

The wire is joined to a terminal at either 
snd, or to a lug or tinned copper lead, to 
facilitate soldered connections. The resistor is 
then coated with lacquer or enamel to protect 
md locate the individual turns of wire, and it 
is finally branded with its nominal resistance 
/alue in ohms. 

The actual resistance depends on the 
nature and the gauge of the wire used, and on 
the length of wire wound around the tube or 
former. Resistors made up after this fashion 
ire known as wire-wound types. 

For resistance values above a few thousand 
)hms, the wire-wound type of resistor 
^resents manufacturing difficulties, owing to 


Figure 7 (above): An array of typical 
variable resistors. Actually all of the 
units shown are potentiometers , having 
three connections. Figure 8 (left): 
Circuit symbols for variable resistors. 

the fine gauge and the nature of the wire 
which would have to be used, and also the 
bulk of the finished component. 

As a result, an alternative type of resistor 
is generally used. Finely divided carbon or 
similar material is mixed with a 
non-conducting binding material and either 
moulded into small rods or deposited as a film 
on a small ceramic rod. The proportion of 
carbon and binder and the physical 
dimensions govern the ultimate resistance. 
This basic element may be moulded into a 
bakelite tube for further protection, or simply 
coated with lacquer or enamel. Two copper 
wire “pigtails” for soldering complete the 
assembly of these so-called carbon resistors. 

Carbon resistors are not confined to high 
values, but may also be used for quite low 
resistances - down to about 10 ohms. Below 
this value, a similar type of resistor may be 
produced by depositing a metal film 
(typically nickel) on a ceramic rod, and 
machining this film into a spiral. 

Another type of resistor element is made 
by depositing a thin film, of a metal oxide, 
such as tin oxide, on a small glass rod. The 
resulting metal oxide resistor is usually sealed 
in another glass tube, with tinned copper 
pigtails emerging at each end for the external 
connections. This type of resistor is more 
costly than either the wire-wound or carbon 
varieties, but also tends to be more reliable, 
being less susceptible to damage by moisture 
and heat. 

Like wire-wound resistors, carbon and 
metal oxide elements may have their nominal 
resistance value marked directly on the 
outside, in numerals. However due to the 
small size of many of these parts, they are 
often marked alternatively using bands of 
coloured paint, according to the code shown. 

When current flows through a resistor, the 
erratic movement of the electrons and the 


resulting electron friction absorb electrical 
energy from the source of current, and turn 
this into heat energy. Without being more 
precise just here, the heat generated can be 
expressed in watts. The amount of heat which 
any resistor can dissipate is closely related to 
its physical size and to the ability of the 
associated insulating materials to withstand 
the effects of increased temperature. 

Resistors commonly used in electronic 
work, and illustrated in figure 5, range from 
less than one half to many inches long and 
carry dissipation^atings of from 1/10 watt to 
20 watts. Larger resistors are available for 
special purposes. 

In figure 6 you will see the first of many 
rather mysterious symbols. The zig-zag line is 
actually the schematic circuit symbol for a 
resistance. 

When electrical or radio engineers are 
depicting an electrical circuit, solid lines are 
used to represent wires or connecting links. 
This is simple enough, but it would be a 
nuisance to have to sketch a resistor in 
detail whenever one had to be shown in a 
particular portion of a circuit. 

Simplified or “schematic” symbols are 
thus used, to simplify both the drawing and 
the reading of circuit diagrams. The subject 
will be explained later in more detail; for the 
present just remember that a zig-zag line in a 
circuit normally represents a resistor. 

There are various applications where it is 
necessary to vary the amount of resistance in 
circuit; this brings us to the term variable 
resistor. 

The most elementary form of variable 
resistor is a cylindrical wire-wound type with 
a small guide rail mounted above it; the guide 
rail carries a spring contact which presses 
down on the coil of resistance wire. One 
terminal or lug is connected to one end of the 
wire and the other to the adjustable contact. 
By simply moving the contact along the guide 
rail, the whole or part of the resistor is 
effective between the terminals. (Figure 7.) 

Where ease of adjustment is important, it 
is possible to have the resistance wire wound 
on a flat insulating strip, which is formed or 
bent into about a three-quarter circle. A 
spindle is located at the centre point of the 
arc carrying a radius arm. As the spindle is 
rotated, this radius arm moves over the 
resistance element, making contact, as it 
passes, with each individual turn. One 
terminal connects to one end of the resistance 
element and the other terminal to the contact 
arm. Any value from zero to maximum 
resistance may be effective between the 
terminals, depending on the setting of the 
contact arm. 

In the earliest controls of this type, the 
wire-wound resistance element was left 
exposed. This is still done with large high 
power units, as may be seen in figure 7, but 
present practice is to house most of the 
smaller units in a case of pressed metal or 
moulded plastic, for appearance and 
protection. 

For resistance values in excess of a few 
thousand ohms, the resistance element is 
usually a carbon film, or a carbon compound 
moulded into the required shape. 

The appropriate schematic symbol for a 
variable resistor is the upper one in figure 8. 

Variable resistors having just the two 
connections, are commonly known as 
rheostats. Modern practice is to provide a 
variable resistor with three connections, one 
to each end of the resistance element and one 
to the moving contact. Such a unit is 
generally referred to as a potentiometer and 
all three connections are often employed in 
modem circuit practice. The symbol for a 
potentiometer is the lower one in figure 8. 0 
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In many areas the misapplication of scientific knowledge and skill is painfully obvious. For example, 
the development of a napalm that sticks more efficiently to the victim. The gulf between science and 
society is everywhere of growing concern. This stimulating new magazine scrutinizes the wider 
implications of the dilemma and provides an international forum for its discussion. 

New scientist is the result of a merger between the original “New Scientist” and “Science Journal ”. 

A brilliant new publication has been sparked off in the process. A glance at the titles of some of the 
articles in the new issue gives some idea of its scope — 


■ RADIATION FOR FRESHER FOOD 

■ CANCER CHEMOTHERAPY 

■ BIG ENGINE AERODYNAMICS 

■ SCIENCE IN NORTH VIETNAM 

■ COMPOSITE FUTURE FOR STRENGTH FIBRES 

■ A PAUCITY OF PANCREAS 

■ LASERS — A COHERENT APPROACH TO ART 

And many more fascinating features of great 
interest both to scientist and layman, all clearly 
written and dynamic in their approach. 


new . . 

scientist 


Obtain your copy of the new edition of new scientist now. At all newsagents and bookstalls. Price 30 cents. 
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The Solid State Deltahet: 

Adjusting and Alignment 

This is the final article of the series describing the new Deltahet Mark 2. Complete 
details are given for all adjustments and alignment, so that the receiver may be put 

into full operation. by IAN POGSON 


Having completed the construction worx, 
there are some preliminary adjustments which 
should be carried out before power is applied. 
R146 and R114 are set to maximum 
resistance, with R133 set to minimum 
resistance. Balancing components for mixers 
etc, are set to the centre of travel. These are 
R148, R121, R80, R58, R22, C77 and C23. 
Coupling capacitors C47 and C59 are set to 
maximum capacitance. 

Prior to making voltage measurements, set 
all controls as indicated in the circuit note on 
page 47 of the February issue. Having 
satisfied yourself that there are no short 
circuits or wiring errors, switch on and look 
for any signs of distress. Assuming that there 
are none, check all voltages as shown on the 
circuit. Measured voltages should be 
reasonably similar to those given for the 
prototype, except for TR32 and TR29, where 
adjustments will be made later on. At this 
point, the S meter zero may be adjusted with 
R148. 

We are now ready to sweep align the 
455 KHz IF strip, including the three channels 
in the ceramic filter block. For the prototype 
the author used the Silicon Diode Sweep 
Generator described in December, 1963, for 
all the circuits needing sweep alignment. The 
sweep generator and CRO are set up in the 
usual way. A marker generator is not 
essential, the object being to get the pass 
bands of the correct shape. Any deviation 
from the nominal frequency of 455KHz has 
to be accepted but should not be more than 
lKHz or so with the ceramic resonators 
specified. 

The detector of the receiver is used for the 


sweep operation. Its output may be taken 
from across the volume control £nd is fed to 
the CRO via a shielded lead. It is important to 
note that after alignment of the IF strip no 
changes can be made to circuit values which 
could upset the pass band shape. If any 
changes are made in the future, the alignment 
should be checked and adjusted if necessary. 

The easiest channel to align is the broad 
position, as this only involves one SFD455B 
resonator. Feed the output of the sweep 
generator into the base of TR23, and adjust 
the level of the display on the screen to a 
convenient size. Make sure that the signal 
level is kept to a value that avoids overload 
anywhere along the line. 

In all probability the display on the screen 
will look “lopsided”. The technique is to use 
resistors and capacitors of various sizes to 
make exploratory checks. The resistor values 
will normally range between about 10K and 
IK, and the capacitors from about 22pF to 
lOOpF or more. Connect these between earth 
and pin 1 or 2 of the resonator (coupling 
capacitor pin terminations) in the filter block, 
and note the effect on the screen. Careful 
observation together with a few tests will 
indicate the correct value of resistor or 
capacitor, and the terminal to which it must 
be connected to give the best passband shape. 

It is important to note that at no time 
should the three resonators used for interstage 
coupling be subject to any of these 
adjustments. Only those in the filter block 
unit. 

More than likely, a resistor will give the 
best result. In some cases, it may be necessary 
to connect a resistor or capacitor to both 
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This picture of the Deltahet Mark 2 Communications Receiver gives a good idea of 
the overall appearance, which compares favourably with commercial designs. 


pins. We recall a case where it was necessary 
to connect a 6.8K resistor and a lOOpF 
capacitor in parallel, from one pin to earth, 
with a second resistor of 12K from the other 
pin to earth. But this was an extreme case. 

Switching to the medium selectivity 
position, we may now proceed with the filter 
used for SSB reception. It may be necessary 
to readjust the gain of the CRO vertical 
amplifier. The same principles apply as 
before, but the procedure is somewhat more 
involved in that there are many more 
combinations possible. However, this may 
sound worse than it really is in practice. 
Proceed as before, with a resistor or capacitor 
from each of pins 1 and 2 to earth, and note 
the effect. 

At this point, a certain amount of 
guesswork as well as judgment must be 
applied. Connect the component which looks 
most promising, in that it results in an 
improved, if not a correct, pass band shape. If 
improvement is still called for, proceed as 
before. More than likely, a component will be 
found which gives the final correction. If not, 
connect the most promising component into 
circuit and proceed along the same lines. 
When the final pass band is achieved, all the 
corrective components are wired permanently 
to the copper side of the board and to the 
terminals previously provided under the 
mounting screws. 

This only leaves the third and sharp 
position to be done. The procedure is the 
same as before, with one exception. Whereas 
the objective earlier was to obtain a pass band 
with a reasonably flat top, we are now aiming 
to get as sharp a peak as possible on the pass 
band shape. This is obtained by the same 
procedure, but with the modified objective in 
view. 

This description may give the impression 
that the task is a tedious one. This is not the 
case and the correct shape can normally be 
obtained in a shorter time than it has taken to 
write the detailed instructions! 

To give an idea of what type of pass band 
shape to aim for in each case, we have drawn 
those which we obtained. Due to spread in 
resonator characteristics, each result will 
differ a little from the next, but in all cases no 
trouble should be experienced in obtaining a 
satisfactory shape. 

The next adjustment is to add attenuation 
to the output of filters where necessary, so 
that when switching from one band width to 
another, there is no change in gain. This can 
be done readily with the sweep still set up. 
Check to see which pass band gives the lowest 
amplitude on the CRO display. More than 
likely, it will be the sharp position. Adjust 
R98 to give the correct amplitude for the 
broad position. Then the ratio of R96 and 
R97 should also be adjusted to give the 
desired amplitude, at the same time retaining 
a total resistance of from 3K to 3.3K. 
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BASF 

Compact Cassette 


• Loaded with the world’s finest recording tape 

• Your choice of either LH-hifi or Standard 

• Your choice of packaging “trans or plastic” 

• Preferred and used throughout the world by 
leading Musicassette manufacturers 

• Choose the “New Sound in Mini”—you’ll love it! 
Australian Distributors: 

MAURICE CHAPMAN & COMPANY PTY. LIMITED. 


276 Castlereagh Street, Sydney. N.S.W. 61 9881. 146 Burwood Road, Hawthorn. VIC . 81 0574 


62 


ELECTRONICS Australia, May, 1971 


MC21/FP 

















Using the sweep setup the BFO may now 
be set, at least approximately, to the correct 
frequency on each side of the pass band of 
the medium position. A good place to start is 
at the bend near the bottom of the pass band. 
The BFO is switched on and it will soon make 
its position evident on the pass band - in fact 
it will look more or less like a giant marker. 
Adjust Cl57 to a low value of capacitance, 
consistent with reliable oscillation in both the 
high and low frequency positions. Then adjust 
R153 so that the upper and lower positions 
fall at the same corresponding point on the 
skirts of the pass band. The value of R154 
determines the distance apart of the upper 
and lower positions. This and other 
adjustments just described may be changed 
later on, under actual signal conditions. 

We may now align the tunable IF section. 
The gang is fully meshed and the dial is set to 
exactly 500 on the logging scale. It may be 
necessary to loosen grub screws in the drive 
between the dial and the gang to satisfy this 
condition, after which all grub screws should 
be tightened. 

A signal generator is now fed into the 
junction of Lll primary and the 560 ohm 
resistor. Set the logging scale to 495 and with 
the generator set precisely to 2MHz, adjust 
the slugs in LI3 first, followed by LI2 and 
Lll, for maximum response. Now the logging 
scale is set to 030 and the signal generator to 
precisely 3MHz and adjust C141 first, 
followed by Cl05 and C98, for maximum 
response. In line with normal practice, both 
the 2MHz and 3MHz points' should be 
checked and rechecked, until correct 
alignment is achieved. 

During the tunable IF alignment 
procedure, some readers may wish to take the 
fine tuning control into account. We may 
either be content with setting it originally in 
its mid-travel position, and consequently 
accepting any unbalance in frequency shift on 
the respective sides of the control travel or we 
may take this into account during the above 
alignment. The objective is then to set the 
control in that position which gives an equal 
frequency shift on each side. The knob in 
each case would be set so that the pointer is 
in top centre position when the control is in 
its neutral position. 

With the tunable IF dial set to mid-scale 
and the CRO vertical amplifier connected to 
the base of TR22, the balancing 
potentiometer R80, is set for minimum 
breakthrough of the VFO signal which is 
injected into the fourth mixer. To obtain 
maximum rejection, the gain of the vertical 
amplifier should be set to its highest 
sensitivity. 

We are now ready to move on to the 
interesting job of alignment of the front end. 
The main task is to sweep the 37.5MHz and 
the 40MHz filters. In addition to the CRO 
md sweep generator, we need a marker 
generator and a detector probe, a circuit for 
,vhich is given on these pages. 

Before commencing the sweeping process, 
Tie first VFO and the 1MHz crystal oscillator 
;hould be disabled. This may be done simply 
>y lifting the supply line to each of these 
>oards. The 82K resistor in the source of the 
.econd mixer should be temporarily reduced 
n value, by shunting it with another resistor 
>f about 470 ohms. As the 37.5MHz filter is 
omewhat easier to adjust, we suggest that 
his be done first. 

The detector connected to the input of 
he CRO is attached to the drain of TR6. The 
weep generator output is fed into the base of 
TR16 and the slugs of Til are adjusted to 
17.5MHz, as indicated by the marker 
;enerator. The sweep is then applied to the 
>ase of TR15 and the process is repeated on 
riO. Finally, the sweep is fed into the base of 



The curves above show the actual 
selectivity which we obtained for each 
of the bandwidths on the prototype 
receiver. At right is a suggested detector 
probe for alignment purposes . 


TR14 and the slugs of T9 are adjusted to 
frequency. Care should be taken to see that 
the pass band shape is symmetrical about the 
centre frequency. 

The marker generator may now be used to 
check the 3dB bandwidth of the complete 
channel. Ideally, it should be 300KHz wide at 
this point, but if it is anywhere between 200 
and 350KHz it will be quite all right in 
practice. The bandwidth of the prototype errs 
on the narrow side but this does not present 
any disadvantage. 

Before alignment of the 40MHz band-pass 
filter is attempted, it may be well to point out 
that quite a bit of patience may be necessary 
before a pass band that is “just right” is 
obtained. We feel that we should mention 
this, as the alignment of eight tuned circuits is 
not an easy matter, even with sweep 
equipment. 

To align the 40MHz channel, the detector 
for the CRO is left in the same position. Lift 
the 390 ohm resistor from T6 and feed the 
sweep generator into this point, via a 3.3pF 
capacitor. With the marker on 40MHz, adjust 
T6 until it is symmetrical about the centre 
frequency. 

Replace the 390 ohm resistor and lift the 
corresponding one on T5. With the sweep fed 
into the primary of T5, the slug in the 
primary of T6 will need to be retouched and 


the two slugs of T5 should be adjusted to 
approximate the required shape. This process 
is repeated for T4. 

The sweep is now fed into the base of 
TR5, without the 3.3pF capacitor. The 
primary of T4 is retouched and the two slugs 
of T3 are adjusted for the best passband 
shape. At this stage, the proper passband 
shape may be pursued. Try retouching all 
slugs slightly in order to gain some idea of the 
effect of each individual one. When this is 
done, adjustment should be continued and it 
may even be necessary to shift one or more 
slugs quite a bit in order to achieve the 
desired result. 

During this process, as well as watching 
the top shape, make sure that the skirts are 
not being ruined in the process! When this 
point is satisfied, and a slight three-topped 
ripple appears, then the battle is more than 
likely at an end. 

The bandwidth at the 3dB points should 
be checked now. If this is between 1.2 and 
1.3MHz, then the job may be considered as 
completed. If it is still too narrow, some 
careful and judicious adjustment of a couple 
of the slugs should correct this. The 
broadening of the pass band will reduce the 
gain a little and the ripples may become 
somewhat more pronounced, but this should 
not matter. 

The major part of the alignment is now 
complete. The first VFO may now be 
adjusted and its dial may be calibrated in 
terms of MHz. Switch off the receiver and 
restore the supply line to the first VFO and 
the 1MHz crystal oscillator boards. With the 
power still off, we may make preliminary 
adjustments to the VFO. With a dip oscillator, 
the extremities of the VFO tuning range may 
be fairly closely determined. The VFO coil 



should dip at 40MHz, with the tuning 
capacitor fully meshed and at 70MHz with 
the capacitor fully open. The trimmer C52 is 
adjusted to satisfy the high frequency end and 
the coil must be compressed or expanded at 
the low frequency end. It will be necessary to 
go back and forth until the correct coverage is 
realised. 

Before proceeding, it may be well to 
mention that the tunable IF tunes backwards, 
when considered as part of the complete 
tuning system. This means that the low 
frequency end of any range is at 3MHz of the 
tunable IF, with the high end at 2MHz. 

For the following procedure, the tunable 
IF should be tuned precisely to 3MHz. In 
order to establish which MHz point is which, 
the idea of finding WWV on 5MHz for a start, 
is perhaps as good as any. On the assumption 
that this operation is being carried out at 
night, then WWV should be audible. Some 
aerial will be needed and the RF Range 
4-8MHz is selected, with the RF Tuning 
peaked, as the MHz dial is rotated, until the 
familiar signal of WWV is heard. A beat may 
be heard between the 1MHz crystal harmonic 
and WWV but this may be ignored for the 
present. 

With the 5MHz point identified, select the 
RF Range 8-16MHz and tune the MHz dial 
towards the high frequency end, until WWV 
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LOUDSPEAKER 

KITS 

Your kind of quality 
because you build 
them yourself. 



60 100 200 500 1000 2000 6000 10000 20000 

SOUND PRESSURE RESPONSE CURVE FOR SYSTEM 20.2 AS PER DIN 45500 


Make your selection from the world 
renowned range by PEERLESS. Now 
presented in comprehensive kit form 
for ease of handling. 


PEERLESS KIT 2-8 

6V 2 " 2-way 2-speaker system comprising 
woofer and tweeter plus components for the 
crossover network. Power handling capacity is 
10 watts with a frequency range 50-18,000 Hz. 
Complete instructions are provided for fabri¬ 
cating a bookshelf type cabinet measuring 
17" x 11" x 8". 


PEERLESS KIT 3-15 

814" 3-way 3-speaker system utilizing woofer, 
mid range and tweeter also with components 
for the crossover network. 15 watts power 
handling and 45-18,000 Hz frequency range. 
Details provided for the 22" x 11" x 10" cabinet. 


PEERLESS KIT 3-25 

This superior 12", 3-way 3-speaker system 
combines a woofer, mid range and tweeter 
with crossover network for power handling up 
to 25 watts. Complete details for a 31/2 cubic 
foot cabinet are provided. Frequency range is 
40-18,000 Hz. 

Please write for latest 
illustrated Price List. 


All PEERLESS loudspeakers have aluminium 
voice coils which ensure against damage 
from thermal overload and the rigours of high 
humidity while providing exceptional 
mechanical stability. 

PEERLESS KIT 20-2 

A new concept in cone treatment of the 814 " 
woofer with rubber roll surround. Complete 
with tweeter and crossover network the system 
handles 30 watts of power over a frequency 
range of 40-20,000 Hz. Recommended cabinet 
size is 0.7 cubic feet, complete details are 
provided. 

PEERLESS KIT 20-3 

40 watt power handling capacity in this Deluxe 
814" 3-way 3-speaker system which may also 
be housed in 0.7 cubic foot cabinet, all details 
are provided. Speaker complement is woofer, 
mid range and tweeter. Frequency range is 
40-20,000 Hz to match any high-quality high- 
power stereo amplifier. 


AVAILABLE FROM ALL 
LEADING HI FI STOCKISTS 

Enquiries—Magnecord Sales & Service 
Branches in all States 
DISTRIBUTED BY: 

Magnecord Sales & Service 

276 Castlereagh St., Sydney. Phone 619881 
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on 10MHz is reached. The RF tuning should 
be peaked on 10MHz. It is also possible to 
identify other MHz points such as 12MHz, 
corresponding to the Australian Standard 
Frequency Station, VNG and possibly WWV 
again on 15MHz. 

Having identified certain MHz points on 
the dial, it is possible to count the ‘Wishes”, 
corresponding to other MHz points. When the 
1MHz point has been established, the tunable 
IF is set to 2MHz and the MHz dial should be 
tuned lower until the IMHz point is 
established at this end of the dial. Tuning the 
IF towards 3MHz results in effectively tuning 
the whole system below 1MHz, We have now 
established the UMHz point on the MHz dial. 

As a guide to readers, we have listed the 
MHz points as logged on the 0-100 scale of 
the MHz dial on the prototype. If the same 
type of components are used, these figures 
should be a close approximation to what may 
be normally expected. The low frequency 
point is determined by changing the 
inductance of the coil L7, either by squeezing 
the turns closer together, or spreading them 
out. The 29MHz point is determined by the 
trimmer C52. As is always the case under 
these circumstances, we must go back and 
forth, making adjustments at each end, until 
each is in its correct place. It may also be 
noted here that there is still some room at the 
high frequency end and the prototype can be 
tuned up to the limit of 32MHz. 

An alternative method of calibrating the 
MHz dial would be to use an accurately 
calibrated signal generator. In fact, a 
combination of the two may also be used. 
Just how it is done may well be left to 
individual preference. 

To continue, set the receiver tuning 
controls to say 28.1MHz. Feed a signal from 
the generator at this frequency and at a low 
level. The slug in L6 may now be adjusted for 
maximum response. 

Identify a lOOKHz point across the 
tunable IF dial, between lOOKHz and 
900KHz. In localities where VNG is available, 
this signal may be tuned in on 7.5MHz. Turn 
the function switch to “calibrate”. From 
about its centre position, rotate the tab 
potentiometer R34 until one of the lOOKHz 
divider harmonics locks in at this point on the 
dial. A check right across the dial should 
reveal that there are 11 of these points, 
including one at each end. R34 should be set 
in the mid position of the range over which it 
locks in with the 1MHz crystal. 

With the receiver still tuned to VNG, the 
beat note between it and the harmonic from 
the lOOKHz divider may be brought to zero 
beat with the trimmer C64. This also means 
that the 1MHz crystal is brought precisely to 
frequency. 

Substituting the signal generator for the 
aerial and with the receiver still tuned to 
7.5MHz, feed a signal in at this frequency. 
With all tuning controls peaked, set the 
generator output to lOOmV. The S meter may 
now be adjusted with R146, so that the 
needle reads full scale. 

The potentiometer R114, in the bias 
circuit of the detector should be adjusted at 
some convenient point In the setting up 
process. Suffice to say that the bias should be 
so adjusted that best detection is obtained for 
both AM and SSB reception. 

So far, the noise silencer has been 
disabled. This has been done to ensure that it 
could not interfere with any of the foregoing 
vital adjustments. The potentiometer R133 is 
advanced until all signals are cut off. It is then 
backed off until this phenomenon disappears. 
The voltage at the collector of TR32 will act 
as a good guide as to where Rl33 should be 
set. Switching on the Noise Silencer control 
and advancing it, will gradually clip off noise 
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pulses at a lower level, until finally it starts to 
clip off the wanted signal. This device is most 
effective on pulse type noise. 

The two coupling capacitor trimmers C47 
and C59 are reduced in capacitance, when 
receiving a signal at about 28MHz, to the 
lowest value that does not reduce the level of 
the received signal. 

With no signals being fed into the receiver, 
ie, with the aerial disconnected and the RF 
Attenuator fully in circuit, set the MHZ dial 
to 7MHz and the tunable IF to 3MHz. There 
will probably be evidence of 1MHz crystal 
harmonic breakthrough on the S meter. 
Adjust the trimmers C23 and C77, together 
with potentiometers R22 and R58, for a 
minimum. This should reduce harmonic 
breakthrough to a very low minimum from 


respectively. The intervening nine lOOKHz 
points have also been accurately determined 
with the harmonics from the lOOKHz 
multivibrator, under “calibrate” conditions. 
These should be accurately marked on the 
lowest line of the dial scale. For tne rest of 
the points at each lOKHz, we used the 
Additive Frequency Meter which was 
described in March, 1968. 

At this stage an important point arises. As 
the bandwidth of the 455MHz IF channel is a 
significant part of say lOKHz, which can be 
readily read off the dial, to just what part of 
the pass band do we calibrate? Furthermore, 
when receiving SSB signals, upper or lower 
sideband, the calibrations can shift about to 
quite a noticeable extent. While the way out 
of all this is largely up to the individual we 
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This is a curve showing the frequency drift of the receiver , from 3 minutes after 
switch on from cold and extending over a period of 7 J A hours. It may be seen that 
the drift is gradual and smooth, with a maximum excursion of 237Hz. 


7MHz and above. However, a certain amount 
of breakthrough may have to be tolerated at 
the lower frequencies. In practice, this does 
not present any serious problem. 

This virtually completes the adjustments 
and alignment, except for the very important 
job of calibration of the tunable IF scale. 
Readers may have their own ideas as to how 
best this can be done. Either as a suggestion 
or guide, this is how we went about it. 

First of all, we have to provide a sixth 
horizontal line on the dial scale. To do this, 
the scale must be removed from the dial 
assembly. A line is carefully ruled above the 
five existing lines, spaced above the top line 
by the same distance as that between the 
existing lines. The new line may be drawn 
with a drawing office lining pen, such that it 
is compatible with the existing lines. When 
complete, the scale is refitted for the 
calibration process. 

Having again tightened up all grub screw; 
in the drive between the dial and the three 
gang capacitor, so that the limits of travel are 
co-ordinated, the only other adjustment on 
the dial mechanism is to set the pointer to its 
correct position. The logging scale is set 
precisely to 250. The pointer is then slid 
along the drive cord until the pointer is 
exactly over the window pointer of the 
vernier scale. 

Already, the 3MHz and 2MHz points have 
been established, corresponding to 
calibrations OKHz and lOOOKHz, 


elected to set the selectivity to the sharp 
position, which has a definite peak, and 
calibrate to this point in each case, For USB 
or LSB reception and where calibration is 
important, this may be adjusted for the 
conditions prevailing, with the Calibrate 
facility and the Fine Tuning control, 

Having settled this point, the next logical 
step in the calibration process is to plot the 
50KHz points across the dial. These are 
marked on the dial on the top line of the 
scale. Then the 40KHz and 60KHz points 
may be plotted, and marked on the second 
line from the top. These are followed by the 
30KHz and 70KHz points on the next line 
below. Then the 20KHz and 80KHz are done, 
being marked on the next lower line, and 
finally the lOKHz and 90KHz points marked 
on the second line from the bottom. 

In actual practice, we found it generally 
unnecessary to mark in the intermediate 
points, it being necessary to determine 
accurately only the lOOKHz and the 5OKHz 
points, But there are two exceptions. We 
found it desirable to mark in the lOKHz and 
20KHz points immediately after the OKHz 
oini. The rest of the scale is very nearly 
near over any one lOOKHz range, and so we 
simply joined the 5OKHz points to the 
adjacent lOOKHz points, as may be seen in 
the photograph. Where the various lines cross 
may be considered as being the respective 

(Continued on page 158) 
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FM: Spectrum space or a pigeon hole? 


The timing of the FM Inquiry in relation to our publication dates could hardly have 
been less fortunate. It came too late for adequate coverage in our April issue and, 
by the time our May issue was scheduled to appear, it had been covered and 
forgotten by the daily and weekly press. But perhaps it didn't matter! 


It didn’t matter all that much because, for 
the most part, the testimony followed closely 
along the predicted lines: 

• No one became particularly stirred up. 
provocative or excited. It was largely a 
restatement of sentiments and facts that had 
been aired many times before. 

• It was a public inquiry but the public 
were not noticeably involved. The press gave 
it limited coverage, out of a sense of duty, 
and to get some “mileage” from the reporters 
who had been sent to cover the proceedings. 

• Some witnesses stressed the technical 
advantage of FM broadcasting, in terms of 
quality of reproduction, stereo facility and 
freedom for noise interference. 

• Some stressed'the number of channels 
that would become available with FM, 
opening the way for cultural, religious and 
minority-interest programs that can not be 
accommodated readily in the present 
medium-wave AM system. 

• Some stressed the need for a greater 
variety of programs - noise-free programs - 
in the country areas. Attention was drawn to 
the coverage achieved by existing television 
FM sound channels. 

• The technical advantages were accepted 
by technical personnel of the 
Postmaster-General’s Department. 

• The Australian Broadcasting Commission 
expressed its support for the adoption of the 
FM system. 

• Major Australian electronics 
manufacturers, some of whom had previously 
opposed FM, spoke up strongly in favour of it 
this time around. 

• The Federation of Commercial 
Broadcasters modified their earlier attitude to 
the extent that they now expressed 
themselves as neutral. They didn’t particularly 
seek FM but, if it was introduced, they 
wanted a big slice of the pie. 

• There was more argument as to whether 
FM should be concentrated in the UHF region 
or pushed back into as much of the 
88-108MHz band as could be wrested back 
from other services. 

• There was isolated direct opposition: 
The broadcasting cake has already been cut 
up into embarrassingly small pieces from the 
organisational and commercial viewpoint. 


• And so on. 

It would appear fairly evident that, on a 
count of heads, most people who gave 
testimony at the Inquiry supported the idea 
of setting up a system of FM broadcasting. 
But there is more to it than counting heads. 

The Board must now sift the testimony 
and apply its own weighting to it. 
Enthusiasm, or even need, does not alone 
make a system practical. Neither do fears of 
too little revenue mean that it will not, in the 
ultimate, be able to support itself. 

Trends overseas must be observed, some of 
which must be disturbing to those who 
cherish the thought that “FM” stands for 
“Fine Music” as well as “Frequency 
Modulation”! 

And when the Board has evolved its 
recommendations, be they positive, negative 
or non-committal, they must be relayed to a 
Government which, for the time being, is 
preoccupied with another kind of FM: 
“Frantic Manoeuvres”! 

Thinking about the FM situation, I 
couldn’t help but compare it with the current 
talk about ecology in general and pollution in 
particular. 

Within our lifetimes, many of us have seen 
our local bays and rivers turned from pleasant 
swimming spots into one murky mess. Now 
the call has come to reverse the process; to 
stop the pollution; to bring the sparkle back 
into turpid waters. 

We’ve read articles galore; heard laments 
and opinions by the score; been told about 
inquiries and committees. 

But the inertia is enormous. How many of 
us really believe that, as ageing men, we’ll one 
day be able to strip off and frolic in the 
creeks and rivers and bays that we enjoyed in 
our boyhood? No, we’re dismayed by the 
seeming lack of real progress. 

And there’s that same feeling about FM! 

Most people agree that it would be a good 
thing; we should have it. The Government 
should arrange it. 

But, like pollution and its reversal, it’s a 
low-key, do-it-tomorrow kind of problem. Put 
it at the bottom of the pile and do the things 
that can’t quite as easily be pushed aside! 

A positive decision we can support. A 
negative decision we can oppose. But a report, 
especially a non-committal report, languishing 
in a Parliamentary pigeonhole is about the 
ultimate in frustration! 

Let’s hope it doesn’t work out that way - 
again! 

Turning from FM broadcasting to 
television, we have a letter from a reader in St 
Peters, NSW, who says: 


Dear Sir, 

I enjoy reading your magazine each month 
and I feel that it is far better than any other 
magazine of its type. However, it is a long 
time since you described a television receiver. 
In the meantime the “state of the art ” has 
changed considerably. 

The old excuse that “it is cheaper to buy a 
television set than to build one ” is sheer 
rubbish. Of course, one could not hope to 
build a television set with the same 
professional appearance as one of the 
commercially available models but this is only 
of secondary’ importance. 

A number of integrated circuits are now 
available that could go a long way towards 
reducing the cost and complexity of a 
solid-state TV receiver. 

For instance, one Mullard IC known as the 
TAA700 contains 42 transistors, 11 diodes 
and 59 resistors. Its functions include video 
preamplifier, line gated A GC for video IF amp 
and tuner, noise protection circuit, sync pulse 
separator, line flywheel phase detector, field 
sync pulse separator, video amp blanking. A 
typical circuit using this IC has only 21 
external components. 

The TA300 would be ideal as a complete 
audio system. Other possibilities would be the 
Plessev SL403/A or the Sinclair IC10. The 
TA A380 would provide a complete 5.5MHz 
FM sound IF with an output of 200m V. 

Bipolar transistors could be used in the 
rest of the receiver. For instance, BF180s 
could be used in a cascode RF stage, or a 
BFS28 dual-gate MOSFET. This would be 
followed by a BF182 mixer and a BF183 
local oscillator. The vision IF strip would use 
three transistors, a BFI67 followed by two 
BF173s. A high-voltage silicon type such as 
the BFI79 would be used in the video 
amplifier. 

Other suggestions are an AVI03 for line 
output and a BD124 for frame output. 

The only problem I have come across is a 
suitable turret system for the tuner. However, 
it should be possible to modify a conventional 
unit from one of the later valve-type tuners. 

I hope you will consider describing a new 
solid-state television receiver. 

S.P., (St Peters, NSW). 

Well, do we propose to describe the 
construction of a solid-state television 
receiver? If not, why not? 

While it would be possible to answer the 
inquiry with a simple yes, no or maybe, it 
would sound very much like a put-off to the 
inquirer or to anyone else who may have had 
similar thoughts. 

In fact, we should include, under the same 
umbrella, a number of other types of project 
which have substantially disappeared from 
our constructional pages; such things as 
domestic radio receivers, full-scale electronic 
organs and tape recorders. From time to time, 
people ask much the same questions about 
them as S.P. has asked about television 
receivers. 

A wide variety of factors influence the 
choice of project articles in a magazine like 
“Electronics Australia”. One very strong 
factor is a conviction that a significant 
number of readers will want to attempt the 
project under consideration, or at least will 
want to read about it. The more complex and 
costly the project, the stronger must this 
conviction be. 

There must also be a reasonable certainty 
that readers who attempt a given project will 
be able to complete it without undue 
difficulty or unexpected cost. There is no 
point in presenting an ambitious or way-out 
project if, for one reason or another, readers 
later rue the day they commenced it! 

And, of course, there is the question of 
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development time in the laboratory and the 
space the description will occupy in the 
journal. In this respect, we are in no different 
position from any other commercial 
enterprise in having to equate the “liabilities'’ 
in respect to a project with its “yield” in 
terms of reader goodwill. 

Around 1957, readers were keen to build 
their own TV receiver, partly to learn about 
the subject and partly for the sheer 
satisfaction of “rolling their own”. To prime 
their enthusiasm, they stood to save anything 
up to $ 100. 

Our staff were keen to write about 
television and suppliers were keen to meet the 
demand for components. They were widely 
stocked and widely advertised. 

But, during the following years, the 
position gradually changed. People became 
less keen to build; the cost advantage 
diminished and actually reversed; critical 
components disappeared from dealers’ shelves 
and, in some cases, were no longer 
manufactured in a form for over-the-counter 
sale. 

Nowadays, if we had in mind to describe a 
television receiver, it would be necessary to 
verify that the position had changed yet again 
and that a significant number of readers were 
eager to build, even with the penalty of higher 
cost and a less professional appearance. 

But, in addition, we would have to look at 
the supply of essential components, probably 
beginning with an accurately pre-adjusted 
tuner and a mating pre-aligned IF strip. The 
whole success of those earlier television 
receivers depended on these components, 
because readers with no access to test gear 
could build a receiver with the strong 
expectation that it would operate well from 
the word go. 

The idea of building up a tuner, as 
suggested by S.P„ and presumably building IF 
channels would restrict the project to those 
who had access to alignment facilities. And 
this doesn’t mean access to an ordinary TV 
repair situation! Few TV servicemen get 
involved in alignment procedures and fewer 
still would be prepared to undertake work on 
someone’s do-it-yourself project. 

Next, we would have to verify the supply 
of the major power supply components, the 
major deflection components, the 
supplementary bits and pieces, the knobs, the 
faceplate, the bracket work and so on. To be 
sure, these are everyday items in a television 
factory but, to support a project, the selected 
items have to be made available to dealers for 
independent marketing, with a guarantee of 
continuity of supply. What is more, the 
dealers have to be convinced that it would be 
worth their while to get involved. 

Only if the outlook in respect to all these 
problems looked encouraging would it be 
worth considering the details of the circuitry 
and whether it should centre around hybrid 
techniques, discrete solid-state or integrated 
circuits. This is just the reverse of the 
approach implied in our correspondent’s 
letter, but we believe it to be more realistic. 

In his letter S.P. says: “The old excuse 
that it is cheaper to buy a television set than 
build one is sheer rubbish.” Let us simply 
remark: we have given reasons; we don’t need 
excuses. Cost is only one factor but, ICs 
notwithstanding, we don’t share S.P’s en¬ 
thusiasm. 

There is a close parallel between television 
receivers and electronic organs. 

There seems to be a never-failing supply of 
readers who reach a first-time decision that 
they should build their own electronic organ. 
As often as not the decision is triggered by 
articles which mention such things as 
improved and simplified divider chains, new 
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final touch to perfection 



QUAD AM3 TUNER 

A new criterion of excellence in AM Broadcast reception has arrived! 
The Quad AM3. It is a self-powered unit, primarily intended for use with 
the Quad 33/303 Amplifier, but may be used with other amplifiers. The 
AM3 Tuner is styled to match the Quad 33/303 units, incorporating 3 
wave length coverage, wide/narrow/selectivity switch, luminous ribbon 
tuning indicator and adjacent channel whistle filter. 

Tuning range: Medium Wave: 510-1620kHz (588-185 m). Short Wave 1: 2.2 
— 6.6Mhz (136-45 m). Short Wave 2: 5. — 18.5MHz (52 — 16.2 m). Output 
Level: 100mV' (Nominal for 30% modulation). Filter Rejection frequency; 
10kHz. Dimensions: Width, IOVa”. Height, 3 5 /s". Depth, 8". 




QUAD 303 POWER 
AMPLIFIER $291.00 


QUAD ELECTROSTATIC 
LOUDSPEAKERS *331.50 each 


QUAD AM3 TUNER 
$252.00 


QUAD 33 CONTROL 
UNIT $227.75 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York Street, SYDNEY. Telephone 29 1571 
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How do you order electronic equipment 
housing at less cost? 

Or create your own exclusive 
console designs 
without tooling costs? 


He’s got the facts, figures and 
answers to your every housing 
question. With catalogues, instruc¬ 
tion booklets and experience in de¬ 
signing and producing electronic 
equipment cases, racks, consoles 
and prototypes. Ask to see the 
wide range of attractively finished 
panels and discover the production 
economies possible from limitless 
variations of corner connectors and 
extrusions. 


Simply 
call an 


IBIman! 


Want to build an inexpensive proto¬ 
type? Your IMHOF-BEDCO-IMLOK 
man will show you how to build it 
cheaply with the finished appear¬ 
ance of a production model. No 
elaborate tools are needed, 


Speed, ease and production 
economy, that's IMHOF-BEDCO- 
IMLOK equipment. And it all starts 
with a call to your “IBI” man. 


You can have IMHOF-BEDCO- 
IMLOK equipment custom built and 
mass assembled to your exact 
specifications. Or you can produce 
the finished product yourself. With 
a complete stock of accessories 
available such as hinges, slides, 
catches, handles, rubber feet, 
screws, nuts and washers. 



Aladdin 

Industrial Products Division, 
a division of 

Aladdin Industries Pty. Ltd. 

43 Bridge Road, Stanmore, 
N.S.W, 2048. ‘Phone 51-2826. 


all states coverage 

Vic.: Victor Custom Equipment, 111 Highbury Rd., Burwood. 288,7047 
Qld.: T. H. Martin Pty. Ltd., 56-74 Edward St., Brisbane. 21.5644 
S.A.: Warburton Franki Pty. Limited, 322 Grange Rd., Kidman Park. 567.333 
W.A.: Athol M. Hill Pty. Limited, 613/615 Wellington St., Perth, 21.7861 
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ideas in voicing and gimmickry, home-made 
Leslie systems and so on. 

Enthused, they write to us, mentioning 
the new components and ideas, and stressing 
the widespread interest in electronic organs - 
something which cannot be denied. What is 
more, there is no shortage of people on our 
own staff with a similar interest,. 

But we also know that the number of 
organs actually completed, compared with 
those planned or commenced, is minute. 

The problem is that would-be 
electronically-inclined constructors tend to 
think first about the components they best 
understand - transistors, integrated circuits, 
amplifiers, loudspeakers, etc. 

It is not until they address themselves to 
the problem of actually constructing an organ 
that they face up to the enormous tedium of 
providing the manuals, control’tabs, multiple 
contacts, masses of wiring, etc - and their 
installation in a console that will be 
acceptable in the home. These mechanical 
involvements tend to overshadow completely 
the electronics. Heaven alone knows how 
many dusty comers in hobby dens are 
occupied with organ bits, organ books and 
discarded intentions! 

Once in every blue moon, something 
happens to modify the situation. The last was 
some 10 years ago when two local 
manufacturing efforts folded, leaving behind a 
whole array of partly-assembled componentry 
for organs well-suited to home construction. 

My calendar gives no hint as to the 
occurrence of the next blue moon! 

In the meantime, our advice to readers 
aspiring to own an electronic organ is simply: 
buy one and play while you pay! 

However, if short on money, and long on 
time and technical resource, haunt the dealers 
and see whether you can pick up a suitable 
second-hand instrument which will provide 
the problem hardware. Recondition or rebuild 
as necessary, lavishing on it the care that 
could never be justified on a commercial 
basis. 

For those with money, time, technical 
know-how and a desire for a personalised 
instrument, there is the further option of 
starting with a kit from those who specialise 
in providing the full complement of 
components, plus the necessarily rather 
voluminous explanatory literature, (eg, 
Heathkit, Schober). 

Tape recorders pose a somewhat different 
problem but, again, warrant mention. Here il 
is not so much a matter of construction time 
and cost but the bewildering array oi 
specifications for the decks which have 
dribbled on to the market since tape recorder: 
have been the “in” thing: Five tape speeds 
mono and stereo, each with several trad 
configurations; heads with a wide variety o 
output and response characteristics, botl 
innate and influenced by the tape and speed 
a variety of assumptions regarding record am 
playback compensation; two-head am 
three-head decks, sometimes alread} 
interconnected; high, medium am 
low-impedance heads in differen 
combinations; differing requirements abou 
bias levels and frequency; and so on. 

To optimise a record/replay amplifier fo 
one unit is often to unsuit it for the majorit; 
of others. To produce a design with all kind 
of qualifications leads to confusion am 
dissatisfaction of another kind. 

No less to the point, there is a stron 
chance that, having toiled through th 
problems and the uncertainties of mating th 
circuit, deck and mechanics, the end resul 
will suffer by comparison with mass-produce 
units bought at a discounted rate from a hi-l 
dealer. The out-and-out zealot might not b 
worried by this but others would! ( 
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Working With Meters-2 


Continuing the discussion of meter movements and their use, this article shows how 
to work out the shunts and multipliers required to use a meter movement as an 
ammeter, voltmeter or ohmmeter. It also deals with the practical aspects of making 

shunts and selecting multiplier resistors. by PHILIP PIK 


Last month we discussed various types of 
meter movements, and the methods used for 
measuring the current sensitivity and 
resistance of moving iron and moving coil 
movements. Having obtained these two 
parameters we are now in a position to see 
now shunts and series resistors may be used to 
extend the range of the basic movement. 

Most moving coil and moving iron meter 
movements are constructed with very fine 
wire, and this naturally tends to limit the 
maximum current that can be passed through 
them. However, by connecting a suitable 
resistor in parallel with the movement, it 
becomes possible to measure currents many 
times larger than that which may be passed 
safely by the basic movement. Such a resistor 
is called a shunt because it “shunts” most of 
the current being measured around the 
movement. 

The simplest and most obvious application 
where a shunt is used is where a meter is to be 
used as an “ammeter” for current 
measurements. 

We will now look at requirements for an 
ammeter. Ideally, any measuring device such 
as an ammeter should not disturb the circuit 
under test. This means that in the case of an 
ammeter, which is placed in series with a 
circuit, the current before and after the 
insertion of the meter should remain the 
same. Therefore the resistance of the 
movement/shunt combination should strictly 
be zero, as any additional resistance placed in 
the circuit will theoretically decrease the 
current. In practice, however, a shunt has to 
have some resistance, as otherwise no voltage 
could be developed across it, and this would 
result in zero deflection on the meter. 

Naturally the smaller the voltage drop 
across the shunt and meter, the better. This 
leads us to the conclusion that the voltage 
sensitivity of a given movement is of greater 
importance than its current sensitivity, 
particularly where high current ammeters are 
concerned. Naturally where very small 
currents are to be measured the sensitivity of 
the movement must at least be equal to the 
required FSD current. 

To cover both of these cases, the ideal 
movement should preferably have a low coil 
resistance and high voltage sensitivity. But as 
we shall see in a moment, it is possible to use 
almost any movement regardless of its 
sensitivity, provided its effect on the circuit is 
taken in consideration. 

To determine the required resistance for 
an ammeter shunt we use the two quantities 
previously found - the movement’s resistance 
and its FSD current sensitivity. Figure 1 
shows the circuit of the meter and shunt, and 
also the current distribution. For the purpose 
of explaining the circuit let us call the meter’s 
resistance Rm, the shunt’s resistance Rs and 
the voltage that appears across the meter and 


shunt Vm. Let us assume that the meter is 
fully deflected by a current Im flowing 
through it, and that a current Is flows through 
the shunt. 

If the total current flowing into the meter 
and shunt is larger than Im, it should be fairly 
obvious that the surplus current has to be 
bypassed through the shunt Rs. Thus the 
actual amount of current flowing through the 
shunt is equal to the total current I minus the 
meter current Im. Thus we can say: 

Is = Mm 

The voltage Vm is equal to the current 
flowing through the meter multiplied by the 
meter resistance. It is also equal to the current 
passing through the shunt, multiplied by the 
shunt resistance Rs, the two being equal 
because the meter and the shunt are 


connected in parallel. 

Because the products (Rm.Im) and (Rs.Is) 
are thus equal, we can write 

Rm.Im 

Rs= — 5 — •••<» 

in other words, the resistance of the shunt 
may be found simply by multiplying the 
meter resistance by the ratio between the 
meter and shunt currents for full scale 
deflection. An alternative expression to (1) 
may also be used, this relying upon the fact 
that the shunt current Is is equal to the total 
current I minus the meter current Im: 


Rm.Im 
Rs = I - Im 


... ( 2 ) 


An example should help to make this clearer. 



'I 

- VM - «—| 

f Im 

b- " 


f I 


REFERENCE 

AMMETER 



METER TO BE 
SHUNTED 


Figure 1 at left shows the basic circuit of an ammeter and shunt, whilst figure 2 at 
right illustrates how a shunt may be calibrated. 



Figure 3 at right shows various forms of 
shunt construction. Note that types (b) 
and (c) are easy to calibrate. 
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LOW COST HIGH 
QUALITY MULTIMETERS 

Proven in over 90 countries 



Low-cost pocket meter with pinjack range selection. 
Plastic front panel with heavy duty iron ca$e to exclude 
internal magnetic fields. 

Ranges Available 

DC voltage: 10V, 50V, 250V, 500V, 1000V 
AC voltage: 10V, 50V, 250V, 500V, 1000V 
DC current: 0.5mA, 10mA, 250mA 

Resistance —Range: 0~5kft, 0-500kft. Midscale: 50ft, 5kft. 
Minimum: 1ft, 100ft 



MODEL 

A-303 

TRD 

$25.75 


Is a medium-sized multimeter with 44 micro ampere meter 
movement. Input impedance 20k ohms per volt. Wide range 
of measurements under the instrument very versatile for testing 
and checking radio and TV circuits. Internally protected 
against overload. 

Ranges Available 

DC voltage: 0.3V, 1.2V, 3V, 12V, 30V, 120V, 300V, 

1.2kV, 6kV, 25kV (with probe) 

AC voltage: 6V, 30V, 120V, 300V, 1.2kV 
DC current: 60ftA, 3mA, 30mA, 300mA, 12A (300 mV) 

Resistance —Range: xl, xlOO, xlK, xIOK. Midscale: 25ft, 
2.5kQ, 25kft, 250kft. Maximum: 5kft, 500kft, 5Mft, 50Mft 
Load current (LI): 60mA, 600 /aA, 60^A 
Load voltage (LV): 1.5V, 1.5V, 1.5V 
Volume level: - 10~ +17 ~ + 63dB 



Pocket size, high performance circuit tester. Internal 
resistance 20,000ft per volt. Safeguarded against overload 
with internal diode. Internally mounted battery. 

Ranges Available 

DC voltage: 0.1V, 0.5V, 5V, 50V, 250V, 1000V 

AC voltage: 2.5V, 10V, 50V, 250V, 1000V 

DC current: 50mA, 0.5mA, 50mA, 250mA 

Resistance —Range: Rxl, RxlO, RxlOO, RxlK. Midscale: 50ft, 

500ft, 5kft, 50kft. Maximum: 5kft, 50kft, 500kft, 5Mft 


Volume level: -20~ + 62dB 
Capacity: 0.0001~0.2 aF 
Megohm: 1~500Mft 



This meter features unique design and represents the best 
range of measurement and performance combined in a 
meter of convenient size. 

Input impedance is 25,000 per volt and AC voltage to 
100kHz can be measured. 

Ranges Available 

DC voltage: 0.25v-2.5v-10v-50v-250v-500v-1000v (25kft/v) 

AC voltage: 2.5v-10v-50v-250v-500v-1000v (5kft/v) 

DC current: 40/ia-0.5ma-5ma-50ma-500ma 
Resistance: From 100 ohms to 250k ohms midscale in 
4 ranges 

Load current: L1-15ma-1.5ma-150/ia 

Load voltage: LV-1.5v 

Volume level: -10~ + 10db + 5~ + 36db 


For complete informetion coated'. Prices plus Sales Tax if applicable 
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• ADELAIDE 56-7333 • MOUNT GAMBIER 2-3841 

• BRISBANE 51-5121 • NEWCASTLE 61-4077 

• HOBART 23-1841 • PERTH 8-4131 

• LAUNCESTON 31-3300 • SYDNEY 29-1111 

MULTI-METERS 

• MELBOURNE 69-0151 • WOLLONGONG 2-5444 
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A moving coil movement has a resistance, 
say. of 100 oh ins and gives a full scale 
deflection when a current of 1mA flows 
through it. Let us work out the resistance of 
the shunt required to convert it into an 
ammeter having an FSD reading of 5A. 

By substituting into equation (2) we 
obtain 

100 x .001 
Rs ~ 5-.001 
= .02001 ohms. 

This value is near enough for practical 
purposes to .02 ohms, or (100 x .001)/5. This 
illustrates the further point that once the 
shunt current Is exceeds the meter current Im 
by a large amount, the meter current may be 
neglected. The expression for shunt resistance 
then becomes 

Rs = -j— ...(3) 

Having found the resistance of the shunt, 
its power rating should next be calculated, 
using the familiar relationship P = 1 2 R. For the 
0.02 ohm 5A shunt of our example the power 
dissipation will thus be 5 x 5 x .02 = 0.5 
watts. 

Resistors with such low values as .02 ohms 
are generally not available over the counter 
and in most cases will have to be constructed 
on an individual basis. This leads to the 
questions of the types of material suitable for 
this purpose, and the ways in which resistance 
of such low orders can be measured. 

If only small currents are required to be 
measured, these problems do not generally 
arise as the required shunt resistance will be 
many ohms. For example, if a 50uA meter is 
required to read lOOuA full scale, and its 
resistance is 2K, the shunt would have a value 
of 2K also. ThF can easily be made up by the 
series addition of three standard resistors, ie 
(1.8K + 100 + 100). It is with heavier currents 
that the problems may arise. 

The type of wire most generally used in 
the fabrication of shunts is a resistance wire 
such as Manganin. This material is supplied in 
sheets as well, and is used in strip form to 
produce large shunts. It has a zero 
temperature coefficient of resistance, that is 
to say, it does not vary in resistance value 
with changes in temperature. In many cases 
this is a very valuable feature, but not always. 
The copper wire which is used to wind the 
coil of the meter has a relatively high 
temperature coefficient, in the order of 0.4% 
per degree C. This means that between 
summer and winter, say, where there is a 
temperature difference of 15 degrees, the 
resistance of the coil winding could change by 
as much as 6%. 

If the shunt across such a winding remains 
substantially constant, the reading will have 
this amount of error, which could be 
equivalent to plus or minus 3% if the 
calibration was done at a mid-temperature. 
This would not be a serious error for many 
purposes, but where more accurate results are 
required the shunt should be wound from 
copper wire or made from copper sheet. In 
this case the resistance of both the shunt and 
the coil winding will vary at the same rate, 
and the errors will cancel out. 

On the other hand, there is the further 
consideration that any heating in the shunt 
due to the flow of current through it will 
cause a variation in resistance which is not 
reflected in the meter coil. This can introduce 
other errors. Where copper shunts are 
required it is generally not difficult to make 
them heavy enough to prevent significant 
heating, but it is essential to take the heating 
effect into account when a shunt is being 
designed. 

For the home constructor, there is yet 
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1 he three basic ammeter switching arrangements are shown at top , in figure 4. 
Above left is the basic voltmeter circuit , figure 5, while above right is the practical 
multi-range voltmeter , figure 6. 


another material suitable for the purpose: 
brass. Brass is an alloy and as such it has many 
of the desired shunt characteristics. But we 
shall discuss this in more detail a little further 
on in the article. 

The foregoing would just about conclude 
our discussion of the theory of ammeters and 
their associated shunts, were it not for the 
fact that resistance values below about 1 ohm 
are generally difficult to measure using 
conventional measuring equipment and 
techniques. Neither a bridge instrument nor 
multimeter are of much use in this 
application. 

Most constructors will therefore have to 
use an alternative method to determine the 
resistance of their shunts. One such method is 
to use a millivoltmeter to measure the voltage 
drop across the resistance wire (be it 
Manganin, copper, or brass), when a known 
current is passed through it. Ohm’s Law will 
then give the result. 

There is a more practical method, 
however. Rather than first calculating the 
shunt resistance and subsequently measuring 
it, simply calibrate the shunt with the meter 
in situ. This avoids a lot of work and, 
provided that the instrument against which 
the calibration is carried out is accurate, gives 
far more reliable results where large current 
shunts are involved. 

The idea is simply to adjust the shunt so 
that the shunt/meter combination gives the 
correct reading when passing a known current 
as measured by a reference ammeter or 
multimeter connected in series with it. The 
range over which the shunt may be calibrated 
is not just limited to the full scale deflection 
reading of the reference ammeter*. Values of, 
from approximately 3 times FSD down to 
30% of the FSD can be calibrated, and fairly 
accurately. An example may help to clarify 
this. 

Suppose that we wish to calibrate an 
unknown movement to read 1A FSD. All that 
we have available to do the job is a 
multimeter with current ranges of 1mA, 
25mA, 100mA and 500mA. Now as 1 amp is 
the required full scale deflection, we cannot 
check the ammeter to be calibrated up to its 
full scale reading, but we can, with reasonable 


accuracy, calibrate it at one half of its full 
scale reading. In other words, when the 
multimeter reads 500mA, we calibrate the 
movement as reading half scale. The only 
prerequisite for this procedure is that the 
movement must already have a linear scale, so 
that it is possible to tell when the pointer lias 
reached one half of its FSD. 

To power the circuit one would naturally 
need some source of supply that will handle 
the required current. The current may have to 
be supplied for some time, as the adjustment 
of shunts can be tedious. This practically 
eliminates the dry cell, and as a suitable mains 
power supply may not be available, the next 
best source is probably a car battery. Most of 
these will supply at least 5 amps for an hour. 
A variable resistor of suitable power rating in 
series with the battery will allow the circuit 
current to be set to the desired level. 

Figure 2 shows one possible construction 
for a shunt which can be readily adjusted for 
a range of currents, depending on the shunt 
material and wire diameter. The voltage 
sensitivity of the meter governs the length of 
the wire, ie, the resistance, whilst the current 
will determine the diameter. Remember that 
if materials other than those having zero 
temperature coefficients of resistance are 
used, the operating temperature of the shunt 
should be kept low, so that its resistance does 
not vary appreciably with different currents. 

As mentioned before, the cheapest and 
probably most easily obtainable shunt 
material is brass. It has a lower temperature- 
coefficient than copper as well as higher 
resistivity. This allows shorter lengths to be 
used, and greatly facilitates the construction. 
It can be purchased either as wire on reels, in 
sheet form, or more cheaply in the form of 
brass brazing rods. Many gauges are available, 
making it suitable for quite a wide range of 
currents. As a guide, 18 SWG wire is suitable 
for currents up to about 30 amps. For smaller 
currents lighter gauges should be used as the 
length of wire will otherwise become 
excessive. Copper may also be used of course, 
but the points made earlier relating to its 
suitability should be borne in mind. 

For the example given earlier we require a 
gauge that will comfortably handle 500mA. 


ELECTRONICS Australia , May, 1971 


71 















































in. per sec. 

recording speeds 


with [rQ@(L0®©©01] Series 2000 



MAINFRAME 

Completely opera¬ 
tional as a high 
sensitivity X-Y re¬ 
corder with rear 
output and con¬ 
trols. 


MODULES 

Add input modules for X and Y. Add 
control module for power and pen lift. 
Results are a conventional user’s 
recorder with incomparable price and 
performance. 


• PAPER SIZE. Recorder 
will handle both 8 V 2 x 
11 and 11 x 17 in. 
paper sizes along with 
European types A4 and 
A3. 

• VACUUM HOLDDOWN. 

• ALL SOLID STATE. 

• RACK or PANEL 
MOUNTING. 

• ACCURACY. Conserva¬ 
tively rated at ±2%. 


• SPEEDS greater than 
20 in. per sec. 

• MEASURES from any 
type of source up to 
±500 volts. 

• PEN LIFT. Electric with 
positive action. A con¬ 
stant line trace regard¬ 
less of speed or use. 

• INTERCHANGEABLE 

amplifiers, modular as¬ 
semblies and plug-in 
modules. 


For complete details contact: 

JACOBY# 

MITCHELL 

SYDNEY . 26 2651 . BRISBANE . 2 6467 

MELBOURNE . 30 2491 PERTH . 28 8102 

ADELAIDE . 53 6117 LAUNCESTON . 2 5322 


Anything up to about 24 SWG would be 
suitable and the nearest gauge brazing rod 
should be selected accordingly. The board 
with the wire mounted on it (or just the wire 
on its own if this is convenient) is now wired 
into the circuit and the meter lead with the 
movable clip set as closely as possible to the 
end to which the fixed meter lead is 
connected. 

The circuit can now be completed by 
connecting the battery, the variable series 
resistor adjusted so that the reference meter 
reads the correct value. Next the flying lead 
of the meter under calibration is slid along the 
shunt wire until it reads the corresponding 
value. This point on the wire should be 
marked and the distance between the two 
leads noted. The wire is now cut off leaving it 
about V 2 inch longer than required, allowing 
lugs to be attached at both ends. Alternatively 
the flying lead can be soldered directly on to 
the wire before it is cut. This avoids 
introducing error by the solder as it increases 
the diameter of the wire at the joint. The wire 
can then be cut off in a similar manner as 
before. 

If the final shunt is too long for 
convenient mounting, it can be coiled as 
shown in figure 3 (a). If a very light gauge is 
used it may require support in the form of a 
cardboard or plastic former. 

In the example just given we saw how a 
500mA ammeter was used to calibrate a 1 
amp shunt. The reverse can also be carried 
out. In other words a 1 amp ammeter may be 
used to calibrate a 500mA shunt with 
approximately the same order of accuracy. 

Where heavy currents are encountered, eg, 
over about 30 amps, another form of shunt is 
generally used. It consists of a strip of fairly 
heavy gauge sheet material mounted between 
the two meter terminals, as shown in figure 3 
(b). To accurately adjust this type of shunt, 
notches are filed or cut along the edges until 
the required resistance has been obtained. 
Note that the main current terminals are 
located outside the meter screw positions. 
The idea of this is to reduce errors arising 
from contact resistance. 

Where it is not desired to mount a heavy 
• current shunt on the rear of the meter itself, 
it may be constructed as a separate item, as 
shown in figure 3 (c). Here the main current 
connections are made via large screw 
terminals at the end of the strip, while the 
meter leads connect to solder lugs screwed to 
the strip inside the main terminals. 

The material used for this type of shunt is 
once again largely a matter of choice. 
Manganin is the ideal material in most 
instances, but copper or brass may be used 
equally well provided their limitations are 
taken into consideration. 

So far we have discussed the construction 
and calibration of a single range ammeter. It is 
sometimes desirable, however, to have a 
number of ranges available. This can be 
achieved using basically a single tapped shunt. 
Figure 4 (a) shows such an arrangement. As 
may be seen, only that portion of the shunt 
applicable to its range is used. If, for example, 
the 50A range is in use, only the portion of 
the shunt lying between the common and 
50A terminal posts is in circuit as far as the 
externally connected circuit is concerned. The 
remainder of the shunt is in series with the 
meter, and where a fairly sensitive movement 
is used to measure fairly high currents, the 
effect of this series resistance may be ignored. 
Only for current measurements approaching 
the basic movement sensitivity need it be 
taken into account. 

In figure 4 (b) is shown an alternative 
scheme, where the meter rather than the load 
is connected across the tapping points on the 
shunt. Here the meter will always appear 
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directly across the shunt with no resistance in 
series with it. 

At first sight this system might seem to be 
ideal. There are, however, two main 
disadvantages. The first is that the whole of 
the shunt is always in circuit, no matter which 
range is selected by the switch S. As far as the 
ammeter itself is concerned this is not serious, 
but it can become a problem if the total 
circuit resistance is to be kept to a minimum. 
In other words, it may be desirable that the 
ammeter have as small a resistance as possible. 

The second disadvantage of this scheme 
concerns the construction of the shunt. As 
the whole of the shunt is always in circuit, it 
must be able to carry the current nominated 
by the highest range over its entire length. 
This is in contrast with the previous circuit, 
where each section only had to carry the 
current nominated by its own range. The 
section between the 50 and 100 amp 
terminals, for example, need only carry 10 
amps and rtot 50 as in the case of figure 4 (b). 
The result of this is that the complete shunt 
will be bulkier than before. This may not 
always be a problem, but on occasions could 
prove embarrasing if space is limited. 

To overcome these limitations, another 
arrangement is sometimes used. In figure 4 (c) 
we see that the meter as well as the shunt are 
switched. Separate shunts for each range are 
used, and the required range selected by 
switching in circuit the appropriate shunt and 
connecting the meter across it. Sa and Sb 
perform the switching and are ganged for ease 
of operation. 

It may be argued that Sa is not really 
necessary and that the meter could just as 
well be connected directly across the 
terminals. However, a moment's consideration 
should show why it is desirable to use a 
separate switch for the meter. Consider what 
would happen if the switch Sb were to 
develop considerable contact resistance. (This 
in fact does occur and in general increases 
with time, through wear in the contacts.) This 
resistance would be effectively added in series 
with the shunt in circuit. With the meter 
connected directly across the terminals, the 
reading will be due to the voltage developed 
across both the shunt and contact resistance, 
and will thus be in error. 

For this reason a separate switch is used 
for the meter so that it bypasses any possible 
contact resistance associated with Sb. The 
contact resistance of Sa is of little 
consequence as the current required by the 


Our practical version of an ammeter. 
Note the use of brass strips for the 50 
and l amp shunts , each made from a 
different gauge of brass sheet. 


meter is only small, usually in the order of 
milliamps or less. It should be noted though, 
that the contact resistance has not been 
eliminated. We have merely reduced 
considerably the effect of it on the reading of 
the meter. If the ammeter is required to be 
used in a circuit where the ammeter’s total 
resistance must be a minimum, the effect of 
contact resistance would still have to be taken 
into account. 

The three circuits of figure 4 by no means 
represent all the possible arrangements, but 
are a representative sample of the basic types. 
Each has its application, despite limitations. 
For example the circuit of figure 4 (a) is very 
suitable for automotive use where fairly high 
currents only are involved. We constructed 
just such a unit, which is shown at the top of 
this page. 

From the ammeter let us now turn to 
consider how a basic meter movement may be 
used as a voltmeter. The discussion will again 
centre on the moving coil meter, although the 
approach with other types of movement is 
virtually identical. 

All movements, excepting the electrostatic 
voltmeter, require a current for them to give a 
deflection. In a passive meter, this current 
must come from the circuit under test. 
Drawing current from a circuit is equivalent 



Using identical metalwork to that for 
the ammeter above , we constructed this 
voltmeter using a 200uA movement. 
The multiplier resistors are mounted on 
a short length of tagstrip. 


to loading it, and thus a voltmeter tends to 
cause at least some disturbance to the circuit 
it is measuring. The idea is to minimise this as 
much as possible. 

The ideal voltmeter should thus load the 
circuit across which it is connected as little as 
possible to minimise errors. This can only be 
approached if its current consumption is low. 
In other words the meter movement used 
should have as high a current sensitivity as 
possible. A meter having a current sensitivity 
of 5OuA is thus far more suitable for use in a 
voltmeter, than a 1mA or 5mA unit, in 
general. 

We saw last month that nearly all moving 
coil movements have a lOOmV drop across 
them when they are fully deflected. We would 
therefore calibrate the meter scale of a typical 
instrument to read from 0 - lOOmV, 
regardless of its current sensitivity. It may be 
appreciated that such a low voltage range is 
generally of little use on its own, as we often 
wish to measure much higher voltages. To do 
this we provide the movement with a series 
resistor, whose purpose is effectively to drop 
or “absorb” the extra voltage not required by 
the meter. Such a resistor is called a 
“multiplier,” because it effectively multiplies 
the voltage sensitivity of the basic movement. 

The resistance of the multiplier required 
to use a movement as a voltmeter is quite 
easily calculated. From figure 5, it may be 
seen that the same current I tlows through 
both the meter and the multiplier. Thus for 
full-scale deflection, the current flowing 
through the multiplier will simply be equal to 
the FSD current sensitivity of the meter. 
Similarly the voltage drop across the 
multiplier will be equal to the input voltage V 
minus the meter voltage drop. 

By Ohm’s law, the meter voltage drop at 
FSD (also equal to its voltage sensitivity) is 
simply equal to the product of its movement 
resistance and the FSD current sensitivity. 
Hence the expression for the multiplier 
resistance becomes quite simple: 


To illustrate the use of this expression, let 
us look at the following example. Suppose 
that we have a moving coil meter which has a 
resistance of 100 ohms and a current 
sensitivity of 1mA. We wish to convert the 
movement into a 0-5V voltmeter. To find the 
required value for the multiplier we substitute 
the given data into equation (4), as follows: 
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Fit Super Radiotron tubes for the best and 
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Thus 
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Rs= 5 - 100 x,001 

.001 

= 4900 ohms. 

When a meter movement is to be used to 
measure relatively high voltages, the voltage 
drop of the meter itself generally becomes 
negligible in comparison. In such cases the 
multiplier resistance may be calculated using 
the assumption that it alone drops the full 
voltage to be measured. In other words, 
expression (4) may be simplified even further 
to become 



where V is the desired full-scale voltmeter 
reading, and I is the FSD current sensitivity of 
the movement. 

As in the case of shunts, the calculated 
resistance of a multiplier may often come out 
to some non standard value. Such a value can 
be made up, however, by using two or more 
standard value resistors. For example, in our 
case above, the required 4900 ohms can be 
obtained by series connecting a 4.7K and two 
100 ohm resistors, or alternatively by 
connecting two appropriate resistors in 
parallel. 

Generally where parallel resistors are used, 
one resistor is chosen whose value is the next 
preferred value up from the wanted 
resistance, and the other calculated as a 
“padder”. By using the relationship which 
gives the total resistance of two resistors 
connected in parallel, and transposing it we 
obtain 


R2 = 


Rt. R1 

Ri -Rt 


... ( 6 ) 


Where Rt is the resistance of the required 
multiplier, Rl the nearest prefered value 
above Rt, and R2 the required parallel 
resistance. 

The 4900 ohms in our example could thus 
be made up as follows. The nearest preferred 
value above 4.9K is 5.6K. So this becomes 
Rl. We know that Rt is 4.9K, so that R2 
becomes: 


4900x5600 
R2 5600-4900 
= 39100 ohms. 

This value is well within 1% of 39K, which 
is a preferred value. 

Not all cases will work out as neatly as 
this, but this example should illustrate that it 
is possible to obtain non-preferred values by 
connecting a group of resistors either in series 
or parallel, or a combination of the two. 

Another factor to be considered in 
relation to a voltmeter multiplier is its power 
rating. This can be found by using the 
expression relating power dissipation to 
current and voltage. 

By way of illustration let us calculate the 
power dissipation of the 4.9K resistor of our 
previous example. Here we obtain: 

P = I 2 R 

=.001 x.001 x 4900 
= 4.9mW 

This is a very small dissipation and hence 
in this case the power rating or our multiplier 
need only be very small. 

Although multipliers in general dissipate 
very little power, so that their power rating 
can often be made small, this is not always 
the case. There is a further point to consider 
and that is in relation to their voltage rating, 
which is nearly always directly related to the 
power rating. 

It is probably well known that high 
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The basic circuit of a series ohmmeter is shown in figure 7, left. Figure 8 at right 
shows the addition of a XI0 range. 


We constructed our ohmmeter 
in a case similar in shape to the 
voltmeter and ammeter. As a 
200uA rather than a 50uA 
movement was used , the 
half-scale readings are slightly 
different from the ohmmeter 
discussed in the text. The 
circuit arrangement used is 
identical however. 



voltages are able to “jump” an air gap. In fact 
the higher the voltage, the more readily it will 
do so. Now resistors contain numerous such 
air gaps; in between the granules of 
composition carbon and cracked carbon types 
for example, or simply between the turns of a 
wirewound type. If the applied voltage across 
the resistor is increased further and further, a 
point will be reached when the voltage across 
the gaps becomes sufficient to cause arcing 
and consequent destruction of the resistor, to 
say nothing of the circuitry connected to it. 
In our case the meter could easily be 
destroyed if the voltage source is capable of 


delivering a large enough current. 

It may now be appreciated the larger the 
gaps between the elements composing the 
resistor, the higher tends to be its voltage 
rating. This means that the resistor must be 
made physically larger in order to achieve this 
end. A larger resistor usually implies a higher 
power rating, although there are exceptions to 
this rule, so that in general the voltage rating 
of a resistor is in proportional to its power 
rating. 

For example Philips rate their 0.1W 
resistors at 100V, the 1/8W series at 250V, 
1/4W at 350V, 1/2W at 500V, 1W at 750V, 
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and the 2W series at 1000V, all ratings being 
applicable to either AC or DC. Other 
manufacturers may have slightly different 
ratings, but all tend to follow the same 
general pattern. 

The question which now may well be 
asked is how multipliers requiring an even 
higher voltage rating, say 5KV, may be 
constructed without the use of expensive and 
specialised high voltage resistors. Fortunately, 
this need not present any problem, as 
resistors, being linear elements, may be 
connected in series to increase the voltage 
rating of the combination. Thus a 5KV 
multiplier can be made up using 5 single 
1000V rating resistors in series. Note that this 
may give a very high power rating, which 
would almost certainly not be required, and 
that additional space will be involved. 
However it would be little better using a 
special high voltage unit, as this would of 
necessity also be large. We can say then, that 
in general the predominant factor which 
determines the power rating of the resistor(s) 
used in voltmeter multipliers is not the power, 
but the voltage rating. 

The next point to consider is the accuracy 
or tolerance rating of multipliers. Naturally 
enough, for a single element multiplier (one 
that contains only a single resistor) the 
accuracy is the same as that of the resistor 
alone. For multipliers using more than one 
resistor, however, its accuracy is fairly 
obviously dependant to a greater or lesser 
extent on the tolerance ratings of the 
individual resistors. 

Let us look at a practical case. Consider 
the example described earlier where we 
required a 4.9K multiplier. It may be 
remembered that the values of the resistors 
used to make up this multiplier were 5.6K 
and a 39K, connected in parallel. Let us 
assume that we wish our multiplier to have an 
accuracy of 1%. Our aim now is to find out 
what the accuracy or tolerance rating of the 
two resistors must be in order to meet this 
figure. 

Ideally, perhaps, both resistors should also 
have a 1% tolerance if the absolute maximum 
permissable tolerance is to be kept within this 
limit. In practice, however, it is permissable 
for the higher valued “padding” resistor of a 
parallel combination to have a wider tolerance 
rating. This is because the error contribution 
of the padder resistor tends to become smaller 
and smaller the larger the ratio becomes 
between it and the final value. Conversely, the 
smaller the ratio becomes, the more 
pronounced the error contribution will 
become. In the limit, when both resistors are 
of equal value, each contribute the same 
amount of error, and hence in this case both 
must have a 1% tolerance rating. 

An identical case exists for the series 
connection of resistors. The highest possible 
standard value just short of the desired value 
of the multiplier should first be selected and 
its tolerance rating made equal to the desired 
accuracy of the multiplier. The remaining 
smaller valued resistor(s) to be connected in 
series with the first may then have a higher 
tolerance rating. 

What this means in practice is that unless 
the exact multiplier can be obtained, it is 
more economic^ to use either a series or 
parallel combination of two or more resistors 
of which only the major element is required 
to have the desired multiplier’s tolerance 
rating. In general, most people will probably 
aim for 1% or 2% accuracy, in which case 
they may use 5% tolerance padding resistors, 
provided they are at least 5 times as great as 
the base value, in the case of a parallel 
combination, or 1/5th of the base value in the 
case of a series combination. The overall 
accuracy will then remain very close to the 
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The complete ohmmeter circuit is shown at left in figure 9. 
Above is a shot of the interior of our version. 



tolerance figure for the main element. 

Because multipliers tend to have values 
well in excess of lKohm, it is generally quite 
easy to measure them using modest 
equipment such as a multimeter. However it 
should be borne in mind that the accuracy of 
the ohms range of a normal multimeter is very 
dependant oh which section of the scale is 
used. At best the accuracy is no more than 
about 5%, in all but the very best instruments. 
As it may not always be possible to use the 
optimum part of the scale, there will be 
occasions when this figure is even further 
degraded. 

Short of using a more sophisticated 
instrument such as a digital ohmmeter or a 
Wheatstone Bridge to measure the multiplier, 
the best way of calibrating our voltmeter is to 
compare it with another voltmeter of known 
accuracy. A digital voltmeter would be ideal, 
but not many are likely to have such an 
instrument at their disposal. The next best 
thing is likely to be once again, a multimeter. 
Its accuracy on the DC voltage range is often 
better than 5% so that it should be possible to 
adjust our multiplier to give the same order of 
accuracy. 

At this stage we have been assuming that 
only a single voltage range is required for our 
voltmeter. If more than one is required, a 
switching arrangement as shown in figure 6 
may be used. 

It may be seen that besides the four 
positions giving ranges of 1, 10, 100 and 
1,000 volts, a fifth position is provided. With 
the switch in this position the meter is 
effectively short-circuited. This provides it 
with electrical damping; a very useful feature 
if the meter is carried around a lot. 

A further application for a meter 
movement is in an ohmmeter. Essentially an 
ohmmeter consists of nothing more than a 
battery or some other form of voltage supply, 
a movement, and an adjustable resistor 
connected in series. 

The principle of operation of the 
ohmmeter is relatively straightforward. It is 
based on the fact that the current through a 
movement connected to a voltage source is 
dependent on the resistance connected in 
series with it provided that the voltage source 
remains constant. This makes it possible to 
calibrate the meter scale directly in terms of 
resistance, rather than voltage or current. In 
order to better understand the complete 
operation of the ohmmeter let us consider the 
function of each component. 

First the movement. As the ohmmeter 
functions basically as a current meter, it is 
generally desirable to have a movement with a 


high current sensitivity. This keeps battery 
drain to a minimum, and also ensures that the 
resistors measured by the instrument are not 
called upon to dissipate significant power. 
Most modern multimeters have a movement 
of at a 50uA sensitivity, so let us use this 
value for the discussion and examples to 
follow. 

The basic circuit of a simple “series” 
ohmmeter using a 50uA movement is shown 
in figure 7. The function of Rs is to limit the 
current through the meter when the terminals 
A and B are short-circuited, ie when we have 
zero resistance connected to the ohmmeter. 
Assuming a 1.5 volt battery, we can calculate 
using Ohm’s Law that the total value for Rs 
will need to be 28K in order to allow the 
movement to give full scale deflection. (We 
have assumed here a meter resistance of 2K.) 

Since we cannot depend on the battery 
voltage being exactly 1.5 volts or in fact rely 
on it remaining constant for any length of 
time, provision must be made to compensate 
for battery voltage variations. This is achieved 
by making part of Rs variable. The values are 
so selected that a reasonable variation in 
battery voltage may be accommodated - say 
from 1.6V down to IV. A suitable value for 
the fixed portion of Rs is 25K, and for the 
adjustable portion 10K. 

It should be fairly clear at this stage that 
with the terminals A and B short-circuited, 
the variable portion of Rs is adjusted until 
the meter reads exactly full scale. This reading 
thus corresponds to “zero ohms”. 

As may be seen, the circuit of figure 7 
shows a 30K resistor connected to the 
terminals A and B. Let us consider the effect 
this resistor will have on the reading of the 
meter. The total circuit resistance will now be 
60K instead of 30K, which is twice what it 
was with A and B short-circuited. It is fairly 
easy to see that under these conditions the 
current in the circuit will be halved. Thus 
with only 25uA flowing in the circuit, the 
meter will only read half scale. As this point 
represents the reading with 30K connected to 
the circuit, it can be calibrated accordingly. 

A third calibration point can be obtained 
by just leaving the terminals open circuited. 
Naturally enough there will in this case be no 
current flowing in the circuit and hence there, 
no deflection will result. This point can 
therefore be calibrated as “infinity”. It is 
possible to obtain other, intermediate points 
by simple deduction. For example, the point 
midway between half scale deflection and 
infinity fairly obviously corresponds to 
double the total circuit resistance, from 60K 
to 120K. This means that the external resistor 


Would need to be (120-30)=90K to give this 
condition, so that this point can thus be 
marked on the scale as 90K. 

If the total circuit resistance is doubled 
again, the current is also halved again and thus 
a 21 OK point may be drawn between the last 
one and infinity. Similarly points may be 
drawn between half scale and FSD. After 
sufficient points have been plotted it may 
perhaps become evident to the constructor 
that the scale obeys an exponential law. This 
is basic to any simple series ohmmeter of this 
type, and thanks to this we are able to 
purchase ready-made scales for this purpose. 

The circuit of figure 7 will give very 
satisfactory readings within the limits of a 
single range. However, resistances below 
about 1000 ohms or above IMohm will give 
readings very close to the ends of the scale, 
making accurate measurements impossible. 
The next step then is to extend the range of 
the instrument both below and above the 
fundamental range we have just discussed. 

First let us consider an increase in 
sensitivity which will allow higher values of 
resistance to be measured. This is 
comparatively easy as it is only necessary to 
multiply the battery voltaee and total circuit 
resistance by whatever factor we wish to 
increase the sensitivity. A multiplication 
factor of 10 is usually adopted as it allows the 
one basic scale to be used for all ranges. All 
that is necessary is to shift the decimal point 
as required. 

To increase the range by a factor of 10, we 
will therefore require a battery voltage of 15 V 
and a total internal resistance of 300K. Figure 
8 shows how these are added to the circuit. 
With the switch in the XI0 position the whole 
scale becomes multiplied by 10, so that the 
centre scale reading is now 300K, the highest 
reading about 10M and the lowest 10K. 

It would be possible to extend the range 
upward even further, but, as the next multiple 
of 10 would call for a 150 volt supply, it 
would not be very convenient or economical 
to use batteries. Short of using a mains power 
pack the only remedy would be to use a more 
sensitive movement. About the highest 
sensitivity that can now be obtained is lOuA, 
which would increase the range by a factor of 
5 with the same battery voltage of 15 volts. 
But such meters are both costly and rather 
fragile, and thus tend to be somewhat 
unattractive. 

The ability of an ohmmeter to read very 
low values of resistance is often equally as 
important as its ability to read very high 

(Continued on page 158) 
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Fixed—but will they stay that way? 


If there’s one type of service job which, above all others, makes me feel unhappy, 
it’s a rough improvised repair which may or may not keep a piece of equipment 
operative. Yet most servicemen find themselves landed with such jobs from time to 
time. Such was my own fate recently. 


We had just cleared away the evening meal 
(yes, servicemen do occasionally wipe up for 
their wives) when there was a knock at the 
door. It turned out to be a local businessman, 
a good friend, who I assumed was merely 
paying a casual call. But, no, he wanted to 
know whether l would help him out of an 
embarrassing situation. 

Apparently a relative was leaving next day 
on a caravan holiday and he had asked my 
businessman friend whether he had a 
transistor portable radio that he could borrow 
for four or five weeks. He did, in fact, have a 
rather “ancient” transistor portable in his 
garage and readily offered to lend it to him. 
He reckoned that it would just be a matter of 
buying a battery for it and his good deed for 
the month would be done! 

But, alas, it wasn’t to be that simple. 
Having bought the battery, he found to his 
discomfort that the set was dead. Leastwise, 
the only sign of life was a scratching sound 
when the volume control was rotated. 

What was he to do, having promised a set 
to his friend for his holidays? 

The trouble was that he had two other 
transistor portables in his home. One was 
complete with mains power unit, the set 
which his wife used in the kitchen. The other 
one was a rather elaborate multi-band job, 
which he personally used in the garden, in his 
den, on-outings, and so on. 

Both sets were relatively new, both were 
rather expensive models and he wasn’t keen 
to sec either of them dragged around the 
State in a prolonged caravan holiday, with the 
risk of them being lost or stolen. 

Could I possibly see what was wrong with 
the old set? He'd gladly pay for my time - to 
save his face and his good sets! 

Without too much enthusiasm, I said I 
would have a quick look. It might be 
something simple; but then it might equally 
be something hard! 

The receiver was indeed of venerable age, 
as transistor sets go. It was styled like a valve 
portable, in a wooden cabinet, its only 
concession to modernity being germanium 
transistors in lieu of valves and a printed 
circuit board. It had apparently been locally 
made for a department store; the name on the 
cabinet meant nothing and 1 would obviously 
have to “have a go” without the luxury of a 
circuit. 

As the owner had said, the only sign of life 
was a scratching noise when the volume 
control was rotated. Presumably, the audio 
system was okay. As a precaution, however. I 


checked the current and found it to be only a 
few milliamps. Fairly obviously nothing 
dreadful was happening to the battery on the 
set. so I could leave it switched on as I probed 
and traced. 

As far as I could see, the tuner consisted 
of a frequency changer followed by two IF 
stages and a diode detector. There were four 
cans that all looked alike, so I guessed that 
there would be three IF transformers and an 
oscillator coil, with a ferrite rod for the tuned 
aerial input. 

Probing around with the multimeter, I 
verified that the 9-volt supply went to three 
of the cans, but reappeared on another pin of 
only two of them. Unless there was something 
very unusual about the circuitry, one of the 
windings in the said can was probably open 
circuited. Without trying to trace the whole 
thing out, it looked very much as if a winding 
in the first IF transformer was open, 
preventing voltage from reaching the 
oscillator coil and hence the collector of what 
was probably a self-oscillating mixer. 

I explained as much to my friend, who 
was looking over my shoulder and warned 
him that I might or might not be able to fix 
the trouble. For all I knew, the winding inside 
could be a mass of verdigris. 

But, having gone this far, the only logical 
course was to pull the transformer out and 
have a look inside. So making sure which way 
round everything went, I eased it out of the 
board. This done, it was only a moment’s 
work to bend aside the little nibs on the can 


that retained the “innards”. 

The winding was open, all right - both 
leads broken! 

In fact, the IF transformer was of a type 
which included a mica tuning capacitor, so 
fabricated tiiat its lugs also provided the 
internal and external connections. The lugs 
passed down through slits in the base 
moulding to constitute solder tags for the 
external wiring, while they also protruded 
upwards for connection to the relevant 
winding. 

Fairly obviously, the connections inside 
this particular IF transformer had been made 
with no slack at all. The leads must have been 
under tension when the transformer was 
soldered into place. Subsequently, the can 
had been pushed aside slightly - I suspect 
when the new battery was being fitted - and 
the fine leads from the winding had simply 
parted company from the lugs, which were 
rigidly locked to the copper pattern under the 
board. 

However, to find the trouble was one 
thing; to fix it was quite another! 

Collecting and soldering the strands of 
Litz wire is a tedious job at any time. But it 
gets really tough when there is only about an 
inch of wire exposed, when it is old wire, and 
when it has been parted by tension. 

There was simply no hope of 
systematically cleaning each strand, then 
twisting and tinning. If I’d started that, I 
would pretty soon have had no strands left! 
All I dared do was draw the wire gently 
through a fold of fine emery paper, hoping 
that it would clear some of the insulation. 

This done, I secured a couple of clean 
strands of tinned copper wire from inside a 
scrap of hook-up, attaching one strand to 
each lug from which the Litz wire had been 
pulled. Then, with tweezers and as much 
patience as I could muster, I made a loop of 
the tinned copper strands, pulled the 
appropriate end of the Litz through, doubled 
it up and wound the tinned copper round it. 
In short, I had a coqple of mechanical joints, 
which would at least stay together for 
soldering. Needless to say, I had made sure 
that there was certain amount of slack in the 
connections, this time. 

But would solder take? 

Fortunately it did. With a small, clean 
iron, I was able to work a shiny blob of solder 
around the loops of the tinned copper and 
enclosing the strands of Litz wire. Whether it 
made contact to each strand, I didn’t know 
and I didn’t propose to find out. The main 
thing was that the ohmmeter showed a circuit 
through the winding, and I was prepared to be 
thankful for small mercies. 

Fortunately, the set sprang into life as 
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A nasty problem: broken Litz wires inside an obsolete IF transformer of unknown 
brand and characteristics. A contrived repair , as illustrated , restored continuity 
without too much regard for the finer points of Litz wire terminations. It put the set 
back in operation but for how long? 
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THE SERVICEMAN ... continued 

soon as the IF transformer was replaced and 
my friend took his leave shortly afterwards - 
having saved his face and the receivers that he 
didn’t want to lend! 

But, as I said at the outset, this is the kind 
of rough, improvised job that I don’t like 
having to do. Yet, equally, there seemed to be 
no alternative. If I hadn’t been able to 
improvise, the age and style of the set would 
not have warranted the trouble and expense 
of locating and fitting a replacement 
transformer. So it would simply have ended 
up on the scrap heap. 

The lesser of two evils...? 

Having related my own experience with a 
portable set, I may as well follow it up with a 
story submitted by a fellow serviceman, J.P., 
from one of Sydney’s western suburbs. He 
says: “I have tried to write the story in your 
style”! 

The story which follows is substantially as 
submitted: 

This story has to do with a “love” job - a 
term which all servicemen will know only too 
well! 

A personal friend had called in with his 
portable radio. He was in a hurry at the time 
and simply told me that it “sounded 
distorted”. Making a mental note of this, I 
stored the set away to tackle when things 
weren’t too busy. In fact, the opportunity 
presented itself sooner than I expected and I 
took a close look at the problem set. I noted 
that it was a German model and, like a lot of 
European designs, had all the wavelength 
coverage you could wish for - FM, AM 
broadcast, long-wave and two short-wave 
bands. 

In passing I should perhaps mention that 


the receiver had an unusual tone-volume 
control system; both functions were carried 
out with the one knob! Turning it in its 
resting position adjusted the volume but, if 
the knob was pulled up and then turned, the 
tone control function was engaged. 

Having turned the set on, I checked the 
battery voltage, at the same time listening for 
any signs of distortion. Five minutes of 
listening recorded no signs of the fault and I 
decided that it must be an intermittent one. 
So I put the set aside again, intending to 
check with my friend and to ask him if he had 
any circuit or technical information on the 
set. 

I .was lucky; he had both the circuit 
diagram and the alignment procedure. When I 
queried him on the suspected intermittent 
nature of the fault, he explained that it was 
not intermittent, but one that took 10 
minutes or more to become apparent. (Why 
do we have to drag such information out of 
customers?) 

So at the next opportunity I let the set 
run for some time and, sure enough, after 
about 10 minutes the distortion showed up. I 
immediately referred to the circuit and 
checked the marked voltages around the 
audio stage. All were reasonably close to the 
values marked on the circuit and I was 
satisfied that, as far as DC conditions were 
concerned, all was in order. 

But, feeling sure that the trouble must ne 
in this part of the set, I decided to check it 
out thoroughly. A glance at the circuit 
diagram confirmed that, as usual, the volume 
control was the most appropriate point at 
which to inject a signal from the audio 
generator. But to get at the control’s 


terminals was quite another matter, so I 
settled for an equivalent point on the printed 
wiring board and switched the set on. With an 
oscilloscope connected across the output, I 
increased the output from the generator until 
the set was delivering its full power. But right 
.up to overload point, the output was clean; 
even the square wave response was 
remarkably good. 

In a sense this was unfortunate, as a fault 
in this stage would have been relatively easy 
to locate and remedy. Whereas the PC board 
was uncrowded around this area, permitting 
easy access, the front end of the receiver was 
quite another matter. Elaborate switching 
networks and general crowding obscured 
many of the components. But I would have to 
delve into it and I did not cherish this idea - 
especially as it was a “love” job. 

In fact, more importantly, I was beginning 
to realise that it could no longer be treated as 
a spare-time job. When faced with a sticky 
problem - and this looked like being just that 
- working in spare time is not good enough. 
It is too easy to forget the intricacies of the 
layout and one also has to spend valuable 
time recalling what tests have been made and 
what the deductions were arising from them. 

Thus it was that I put it aside for a few 
days until I felt I had sufficient free time to 
make the effort worthwhile. When this 
opportunity eventually occurred, I decided 
that the next section to tackle, now that the 
audio stage had been cleared, was the IF 
system. This was common to all bands, 
although it used different IF transformers, 
10.7MHz, for FM coverage. 

I pulled up the FM aerial and tuned to 
television channel 3. Music greeted my ears, 
loud and clear. So I tuned a few short-wave 
stations and these, too, appeared to be 
normal. 



THE NEW SYMPHONIC DELUXE 

«77’ SOLID STATE STEREO COMBINATION 


RECORDA-WAY 


plus $5.00 freight. 


Small In size, yet delivers 14 WATTS RMS of faithful 
sound reproduction. This superior sound quality is due 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price is unbeliev¬ 
ably low, without any sacrifice in the quality of materials 
and workmanship, which is completely designed and 
manufactured In Australia. 

SPECIFICATIONS: Fitted with 3-speed Record Player 
e Total Music power -18 WATTS Into 4 OHMS RMS—7 WATTS 
per channel at 8 OHMS. 

O Frequency Response — 30 Hz to 30,000 Hz 3 dB. 

4 Input Sensitivity — Auxiliary 100 MV. Tape Deck 100 MV. 
e Speaker Impedance — 4 or 8 OHMS, 
e Dimensions — Amplifier and Player: 16|'' x 13±" x . 

Each Speaker: 11*'' x 18$'' x 6J-". 
e Turntable — 4 speed with CERAMIC cartridge. 

• OUTPUT JACK for Stereo Headphones. 

Please forward me ‘Symphonic Unit* 

Enclosed Cheque/M.O./P.N. for $217.00. 


The most advanced Record care in the world. 

Sold in kits of 10, complete with plastic containers and 
fixing screws. 

$ 8.50 per kit of 10. Plus Freight 

Special price for IO kits or more 

Franchise available all States. 
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This seemed to leave only the 
oscillator/mixer tage as a most unlikely 
culprit, but a check of all relevant voltages in 
this area gave no hint of malfunction. 

Could it be the AGC system? I fed a 
modulated RF signal into the aerial circuit. 
While there was no doubt that the waveform 
at the output was badly distorted, it remained 
the same regardless of whether the signal was 
very strong or very weak. Which seemed tc 
clear the AGC system! 

But to make doubly sure, 1 disconnected 
the signal generator and tuned in a local 
broadcast station. By pointing the set’s aerial 
rod at the station I was able to reduce pickup 
to a minimum, but the distortion remained. 

In cases like this, when all else fails and 
nothing seems to make sense, I make it a 
habit to go over all the steps taken. To my 
disgust I realised that I had neglected to inject 
a signal directly into the IF system. 1 had, in 
fact, violated one of the most important rules 
in diagnosing this type of fault - that of 
working one^s way progressively back from 
the output to the input. My only excuse here 
is that I thought I had previously eliminated 
the IF system when it appeared that both the 
FM and short-wave band were received 
without distortion. 

Cursing myself for this oversight, 1 
connected the RF generator to the IF stage 
and, sure enough, the distortion showed up. 
So it looked like a faulty IF system, despite 
the fact that all voltages measured as normal 
and that short-wave signals which used the 
same IF system were apparently received 
satisfactorily. I say “apparently” for, when 
rechecking and listening closely, I did note 
some distortion, although it was not as 
obvious as that on the broadcast band. 

At last there was some sense emerging 
from the mystery. I had now established that 


the signals were being distorted in the IF 
system which, I suddenly realised, included 
the detector. Could it be that the failure of 
the fault to show up on the FM channel was 
due to two different detectors being used for 
AM and FM? 

Before attacking the detector stage, 
however, I felt compelled to recheck my line 
of reasoning. I recalled that the fault showed 
up only after about 10 minutes of operation. 
TTiis seemed to be a rather long time for a 
transistor set - if it was a heat fault. Yet, if it 
wasn’t, what else would explain such a time 
delay? 

Pursuing this line of thought, I carefully 
heated one of the IF transistors immediately 
after the set had been switched on. With some 
relief I noticed that distortion crept in 



“Horizontal jitter , my eye! I'm calling 
the vet!" (Radio Electronics) 


immediately. Heating the other IF transistor 
aggravated the effect. From this it appeared 
that both were faulty. 

Much happier now, I checked the type 
numbers. They were not familiar, and a search 
through all my brochures failed to reveal 
them. Finally a phone call to a local 
manufacturer established that they had been 
out of production for nearly 10 years. 

However, I was assured that both types 
could be replaced by the current AF114N 
and, finding that I had two of these on hand, 
I quickly pressed them into service. 

By rights this should have been the end of 
the tale. But no, silence greeted my effort. I 
quickly checked the voltages and noted that 
the base and emitter readings had somewhat 
deviated from their previous values. Not 
much, but enough to be noticeable. 

Puzzled, I rechecked to see that the 
replaced transistors were indeed PNP 
germanium types. They were. Why then, the 
silence? Then, it dawned on me that the 
nature of the voltage changes was as if the 
base and emitter leads of the transistors had 
been interchanged. The base voltages had 
gone up a little and the emitter voltages down 
by a small amount. 

I rechecked my wiring. As far as I could 
see it was correct. I hadn’t taken a great deal 
of notice of the lead configuration of the old 
transistors, mainly because I didn’t need to. 
The printed board had the emitter, base, and 
collector positions clearly marked - all I did 
was to direct the appropriate leads from the 
new transistors into these marked positions. 
What then, could possibly have gone wrong? 

Finally I reached for the transistor manual 
and checked the lead layout of the AF114N. 
Well, you’ve quessed it. For reasons best 
known to the manufacturer he had elected to 
swap the base and emitter connections of 


PETER SHALLEY ELECTRONICS Pty. Ltd. 
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WALKIE TALKIE TRADE-IN MONTH 


Let's get rid of all those illegal Walkie Talkies 
those old sets that you are not really game to 
Your sets are worth real money if you trade in 

TOKAI TC502 

1 watt 

all steel case 
Sep. leather case 
Ext. aerial con. 

Ext. power con. 

Mic input 
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REPAIRS TO ALL 
MAKES ARE 
OUR SPECIALTY 


Here's your chance to get real money back for 
use. It's not worth risking a fine and confiscation, 
on the famous TOKAI range of equipment. 




TOKAI TC512 
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if Squelch 
ir Tone call 
if Cow hide case 
Supplied 

if All metal const. 
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now available, covers all the 
requirements for record reproduction 

There's a Shure high-trackability 
cartridge to suit every individual 
taste. The model of your choice is 
available from vour dealer now. 


iw Shure M90 and M70 
feature the latest 
in" type mounting bracke 


New ciip-on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 


WITH ELLIPTICAL STYLI 

for grams tracking 

for |-l* grams tracking 

for l*-3 grams tracking 

for l|-3 grams tracking 

for J-2 grams tracking 

for IJ-4 grams tracking 

WITH SPHERICAL STYLI 

for 3-1* grams tracking 

for l*-3 grams tracking 

for 3-5 grams tracking 

for I-I* grams tracking 

for 3' I \ grams tracking 

for l*-3 grams tracking 


some of his RF transistors, including these! 

Interchanging the two leads brought sweet 
music to my ears. It looked as though the 
beast had finally been conquered. All that 
now remained was a realignment of the IF 
coil. This was a straightforward procedure for 
AM, but for FM took a little more time and 
effort. Luckily, the manufacturers had given 
an alignment procedure using only, an AM 
generator - without this the job would have 
been a lot harder. 

There you have it, a fairly long job, full of 
surprises, but with a happy ending. 

Determined to learn something from this 
experience, I looked back over the events, to 
see where exactly I had failed in my diagnosis 
and to find an explanation as to how two 
faulty transistors could be so elusive in their 


symptoms. 

The point where I left the right track was 
when I missed the slight distortion present on 
the short-wave bands. Had I been less hasty 
and listened more carefully, I would have 
picked this up and been aware that the 
problem was most likely in the IF stage when 
it operated on 455KHz. 

The moral of the story - don’t be too 
hasty in the process of elimination. 

Nevertheless, I think you must agree that 
the fault itself was a most unusual one. Who 
would expect to read the right voltages with 
faulty transistors in circuit? 

Which brings me to the final point of 
analysis. What could be the reason for their 
malfunctioning? Connecting each one in turn 
to my modest transistor tester revealed some 
interesting results. The transistors exhibited 
relatively high leakage resistance between base 
and collector and base and emitter. Although 
apparently not significant enough to upset the 
DC condition of the stages, they were 
sufficient to upset the AC operation at 
455KHz. Yet at 10.7MHz, the effect seemed 
to disappear. 

The explanation for this was probably 
quite simple. As the IF signal on the FM band 
is frequency modulated, envelope distortion is 
of little concern. In fact, most FM receivers 
use deliberate limiting to improve their noise 
immunity. This limiting is usually 
accomplished by severely overdriving one of 
the stages and can be looked upon as a severe 
form of distortion. 

Lastly, a thought on germanium 
transistors. From this experience it appears 
that the long-held belief that semiconductors 
never age, may be suspect. Perhaps in the 
earlier stages of semiconductor production, 
it was not possible to prevent the gradual 
diffusion of the impurity atom into the whole 
of the junction, thereby effectively reducing 
the unidirectional properties of the junction. 
Perhaps there are other explanations for this 
phenomena but this seems to me to be a 
plausible one. 

A call to my friend informing him that his 
set was once again fit for service, brought him 
to the shop in due course. In fact, he picked 
me up, along with the set, and took us aboard 
his cruiser, ready for a fishing trip. Can you 
think of a better reason to do a “love” job? 
But 1 can only hope that he will appreciate 
the work that went into it if ever he happens 
to read this story! 

Thanks J.P. for the story. I also like 
fishing but I doubt that I like it that much! (2 


SOLID STATE HANDBOOK 


A 120 page textbook describing the 
behaviour of solid state devices. 
Available from “Electronics Aus¬ 
tralia” offices in all States. Price 
$2.00, or $2.30 posted in Australia. 
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byN. H. KENNEDY 


Making Your Own 
Printed Wiring Boards 


Making printed wiring boards at home is not a particularly difficult task, but care is 
required if the result is to be really successful. This article explains how to produce 
high quality boards with a minimum of equipment. 


From time to time, articles appear in 
various publications, giving details for making 
printed wiring boards and in particular, 
usually aimed at the individual who may wish 
to make boards on a one-off basis. It is felt 
that some of the articles are lacking, to a 
greater or lesser degree, as regards the 
problems faced by readers inexperienced in 
this field. For this reason, the following 
article has been written, in the hope that it 
will make the task somewhat easier, and 
ensure that a successful board is produced. 

The printed wiring board manufacturer 
uses a variety of processes for the mass 
production of boards. But when called upon 
to make single boards for prototypes, or small 
runs for special projects, he will probably use 
a method similar to that about to be 
described. 

An artwork for the copper pattern of the 
board is first produced. This is then 
photographed with a special camera, in such a 
way as to produce an actual size negative 
which, when in contact with the copper on 
the board, will read the same way as the 
original artwork. 

This negative is retouched to remove any 
blemishes. The copper of the board is cleaned 
and then coated with a special light sensitive 
acid resist solution. This is dried to a smooth 
even coat, away from bright white light. The 
negative is placed in close contact with the 
resist covered copper surface of the board and 
correctly exposed to an arc or pulsed xenon 
lamp. The negative is removed, and the board 
is developed in a special solvent which 
removes the unexposed areas, leaving a tough 
coating representing the original design. This 
image is inspected and retouched where 
necessary. The bare copper surface is cleaned 
and then etched away in a special tank or 
etching machine, usually with a Ferric 
Chloride solution as an etchant. 

After etching, the resist is removed by a 
special solvent and the board is inspected, 
drilled, fluxed etc, as required by the client. 

This is a broad outline of what is to the 
manufacturer a normal trade operation. But 
for the amateur, this is generally quite beyond 
his capacity to attempt in terms of 
equipment, material and techniques. 

However some of the sequences may be 
carried out satisfactorily and easily and there 
are alternative ways around some of the 
others. It is in relation to the alternatives that 
the following suggestions are made. 

It may be reasonably assumed that 
photography of the artwork is out of the 
reach of the average individual. There are a 
number of ways whereby this operation may 
be avoided and these will be dealt with as we 
go along. 

Where accuracy and considerable detail are 
involved, it is certainly best to use the 
photographic process. Most photo engraving 
firms will supply a negative from a suitable 


artwork, which must be provided by the 
customer. Having obtained a negative, one of 
the “hobby” type printed board kits that are 
available may be used to complete the 
operation. As only small quantities of the 
photo-resists and solvents are involved, prices 
can become prohibitive and the kit would 
seem to be the best way out. 

Where extremely fine detail is not 
required, processes not involving photography 
can be quite successful. Regardless of the 
process, the copper surface must be 
thoroughly cleaned. This may be done by 
using a small quantity of household cleaning 
powder, such as Ajax or Bon Ami, on a damp 
cptton wool pad. From hereon, contact with 
the fingers on the copper should be avoided. 
The next task is to get the design on to the 
surface of the copper. 

The design may be drawn directly on the 
copper with a pen or pencil. Where an existing 
drawing is available, it may be transferred to 
the copper by tracing the original and with a 
piece of carbon paper in contact with the 
copper. For readers with some drafting 
experience, the re-scaling of published designs 
to the correct size, prior to tracing, should 
not be too difficult. 


Once the design has been transferred to 
the copper, the design must be rendered acid 
proof and this may be accomplished by filling 
in the image with bitumen roofing paint, 
using a small artist’s brush. Several brands of 
bitumen paint are available at hardware stores 
in small quantities. It is cheap and has the 
advantages of being easy to apply, is easy to 
dry and may be removed at any future time 
with turpentine or kerosene. A plastic carbon 
paint such as Plymel is also ideal for the job. 

For simple designs, perhaps the easiest 
way is to paint the design directly on the 
copper, thus avoiding the initial drawing 
process with a pen, pencil, etc. 

After the paint is applied, it should be 
dried carefully by slight warming until the 
paint is no longer tacky. Then with a damp 
pad of cotton wool and some cleaning powder 
as before, scrub the surface very gently, to 
remove traces of carbon or finger marks. The 
image should be opaque and clearly defined, 
and the copper areas should be free from 
scum and dirt. Any doubtful areas should be 
re-touched and gently dried again. With a 
little care and practice, quite complex designs 
may be successfully achieved. 

The next process, the etching, is probably 
the easiest operation for the tradesman, but it 
is here that many amateurs seem to run into 
difficulties. Perhaps an outline of the factors 
involved will help to clarify the position. 

There are manv chemicals which will etch 



Making the artwork for a complex computer board. Although many of the 
techniques used in commercial board production cannot easily be duplicated by the 
home constructor , it is still possible to produce high quality boards. 
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13-TRANSISTOR 2-CHANNEL 
TRANSCEIVER model CBT-66 

A new standard in transceiver communication. 
Powerful crystal controlled channels snatch 
distant reception with noiseless, distortion-free 
sensitivity. Specially designed stand-by alarm 
switch automatically signals incoming reception, 
no longer any need for pre-arranged trans-com¬ 
munication. Low cost, long lasting trouble-free 
operation. Lightweight durable compact cabinet 
and handsome styling with easy Press-Talk button 
make the TWINCOMM DX a perfect companion 
for work or pleasure. 


■ 13 transistors, 3 diodes, 1 thermistor super¬ 
heterodyne system with 2 channel crystal con¬ 
trolled transmitter and receiver. 

■ Clear transmission and reception with powerful 
1 watt DC input and centre loaded antenna. 

■ Noiseless and distortion-free sound reproduc¬ 
tion with squelch control and noise limiter 
circuit. 

■ Durable, crack-free metal cabinet for long 
lasting indoor-outdoor use. 

■ Attachments for rechargeable batteries, exter¬ 
nal antenna and earphone. 

■ Built-in battery level meter. 


SPECIFICATIONS 

CIRCUIT: Crystal controlled superheterodyne system. 
FREQUENCY: 27 MC citizens band, 2 channels. 

INTERMEDIATE FREQUENCY: 455 KC. 

DC INPUT: 1 watt. 

AUDIO OUTPUT: 600 mW (maximum). 

SENSITIVITY: UV/m (maximum). 

TRANSISTORS: 13. 3 Diodes. 1 Thermistor. 

SENSITIVITY: ImV @ lOdb S/N. 

ANTENNA: Centre loaded antenna. 

SPEAKER (Microphone): 2%" (6.5 cm) permanent dynamic 
speaker. 

POWER SOURCE: DC 12V UM-3x8 or Deak 5/225DK re¬ 
chargeable nickel cadmium battery x 2. 

DIMENSIONS: 2%" (W) x 7'Vu" (H) x 1%" (D). 7.4 cm (W) X 
20.0 cm (H) x 4.0 cm (D). 

WEIGHT: 1.9 lb (900 g). 

OPTIONAL ACCESSORIES: Battery recharger kit RCK-51- 

OLIMS TRADING CO. PTY. LTD. 

ADELAIDE BRISBANE VICTORIA CANBERRA 
233488 2 9090 42 4236 95 8248 
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Making Your Own Printed Boards . . . 


copper, including ammonium persulphate and 
ferric chloride. The latter is to be preferred on 
'■'•'the rcore^oT'efficiency, low cost and ease of 
handling. Ferric chloride is normally supplied 
commercially as a bright yellow to deep 
brown liquid It is not an acid but it often 
contains small quantities of hydrochloric acid. 
It exhibits many of the properties of acid or 
corrosive chemicals, and should be treated 
with the greatest of care. It will attack most 
metals, including stainless steel, and should be 
stored in a glass or plastic container, with a 
non-metallic stopper. 

The chemical will stain clothing readily 
and care must be taken to keep it off the skin. 
Remove with plenty of cold water and if it 
splashes into the eyes, flood repeatedly with 
water and seek medical advice. 

Ferric chloride is obtainable by order from 
most chemists and a concentrated solution (at 
least 48° Be) should be asked for. A 
concentration of 48° Be or 48 degrees Baume 
is equivalent to 690.5 grams/litre, and has a 
specific gravity of approximately 1.5. If this is 
diluted as required, with an equal volume of 
water, it will have a density of approximately 
30° Be. One pint of this solution will etch 
about 20gms (2/3oz) of copper at a normal 
etch rate. 

The ability of ferric chloride to etch 
copper is affected by three main factors. 
These are specific gravity, temperature and 
agitation. 

The maximum concentration usually 
available is 48° Be. This will give the greatest 
capacity to dissolve copper. However, when 
reduced to 30° Be, the etch rate is greatly 
increased and with modern etching processes 
asing special etching machines, the etch rate 
nay be as high as .0015in per minute. 

Agitation has a great effect on etch rate. 
3ne ounce board (.0015in copper laminate) 
eft to lie in a still solution with the copper 
;ide up may take up to an hour to etch, but in 
i high speed etching machine will etch in one 
ninute. 

It is imperative for the etchant to have a 
dean surface upon which to act. Ferric 
chloride does not readily attack non-metallic 
ubstances and even a greasy hand print will 
lelay the start of etching for some time. The 
urface of the copper must be clean and free 
>f any grease or scum if quick and even 
dching is to take place. 

Side loss of copper during etching, causing 
change in the width of the original detail, is 
. matter of concern to a manufacturer where 
xtreme accuracy is required and he will use a 
ariety of techniques to cope with this, 
although not normally used for circuit board 
tching in this country, modern chemically 
ontrolled profile etching processes can etch 
way the unwanted copper without any 
hange occurring in the detail. With the bulk 
>f circuit board designs however, some side 
ass is not critical and it only becomes a 
roblem when etching is prolonged, by 
lethods not conducive to clean, even and 
onsistant etching. 

An increase of 100% in etching time above 
hat normally required to etch the copper 
hrough to the base, will not usually cause a 
de loss greater than .005in. However, 
rolonged etching time plus excessive 
re-cleaning, excessive physical rubbing 
uring etching and poor edge resistance of the 
cid-proof coating will certainly cause 
istortion of the original shape. 

What does this all mean to the person who 
/ants to make printed boards at home? Here 
re some suggestions as to how it may be 
one. 


We will assume that a board has been 
prepared as outlined earlier and is now ready 
to be etched. Place the board in a 
non-metallic tray. Firmly swab the copper 
areas for 15 to 20 seconds, using a pad of 
cotton wool soaked in etchant, and held with 
a pair of plastic tongs or tweezers. Gradually 
add water to the pad and continue to swab 
until the copper is a clean pink colour all 
over. This should not take more than a 
minute or so. 

Wash and then dry the surface with a soft 
cloth and examine the surface carefully. Any 
discolouration caused by dirt on the surface 
will now be apparent. Scrape the easiest to get 
at areas with a sharp instrument and if there is 
any tendency for the surface to be scummy, 
rub lightly with a damp pad of cotton wool 
and a little household cleanser powder. Care 
should be taken not to damage the image. 
After washing, swab the surface again with 
weak etchant. 

If the copper is not clean now, it would be 
best to start all over again. Next time, greater 
care should be taken in handling. Normally, 
only one cleaning with etchant can be 
tolerated, as prolonged rubbing will cause 
damage to the image. 

With the board cleaned and still wet, and 
copper side up in the tray, cover adequately 
with etchant and rock vigorously and 
continuously; but do not rub the surface. If 
all has been done correctly, the copper will 
disappear from the whole board fairly evenly. 
If not, it indicates that agitation was not 


vigorous enough, or some scum remained on 
the surface, thus slowing down the initial bite 
of the etchant. 

Examine the board up to the light, image 
side towards you; make sure that no lands 
remain connected, and that there are no 
breaks. Wash off the resist or bitumen paint 
and after drilling, rub vigorously with a damp 
cloth and cleanser powder, to make the 
surface fit for soldering etc. Do not rub with 
glass or emery paper as this may score the soft 
copper. 

Using fresh 30° Be. etchant at 70°F or 
above, normal rocking will cause .0015in 
copper to etch right through in 4-7 minutes 
and the etchant will retain 60% of its rate up 
to 20gms (2/3oz) of copper per pint, at which 
point it should be discarded. The partly used 
solution may be stored indefinitely and 
re-used until it reaches the above 
concentration. It will continue to etch after 
this, but the rate falls off so rapidly that there 
is little point in keeping it. 

Editorial note: While the author did not 
mention it, there is some merit in taking steps 
to protect the finished and cleaned copper 
from becoming tranished. This will keep a 
pleasing appearance and make soldering easy 
as well. To do this, we suggest that a quantity 
of resin powder be dissolved in methylated 
spirits, to give a solution which is reasonably 
concentrated but may be readily brushed on. 
It may be well to point out that it may take 
quite a long time for the resin to dissolve and 
during the process, it should be stirred from 
time to time. A board finished with this 
solution will take on a quite a professional 
appearance. ® 
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PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darllnghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY. LTD. 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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Now there are two forms of Kodak tape for 
sound recording. The familiar Kodak Sound Record¬ 
ing tape for reel-to-reel recording, and new Kodak 
Compact Cassette tape. 

Both have the flat frequency response desired 
by professional sound engineers to reproduce the 
original performance with true fidelity. In other 
words, the sort of performance you'd expect Kodak 
to give you after over 60 years experience in the 
coating techniques demanded by photographic film 
manufacture. We've gone flat out for it. 

Kodak produces four types of reel-to-reel 
tape and three international-standard tape cassettes. 
Whichever tape recorder you use, whatever your 
speed, editing or playback requirements there is 
certainly a Kodak tape or cassette that will give you 
consistently professional results. 

KODAK TAPES ON REEL 
Long Play — PI 50 Polyester Base 

For use when only the highest standard 
of recording is acceptable. 

Double Play — P200 Pre-Stretched 
Polyester Base 

This general purpose tape has excep¬ 
tionally wide-tolerance bias-characteristics. 

It is especially suitable for use on most 
types of amateur recorders. 


Triple Play — P300 Pre-Stretched 
Polyester Base 

Specifically designed to give brilliant high 
frequency response. Most suitable for high quality 
recording at the lower tape speeds. 

Quadruple Play — P400 Pre-Stretched 
Polyester Base 

Still the world's first quadruple play tape. 
Designed for small battery-driven recorders. 
KODAK COMPACT CASSETTES 

Three international standard cassette sizes 
with twin tracks for monaural or stereo play. 

C.60 Cassette 60 minutes recording time (30 
minutes each side). 90 m tape — 12 micron poly¬ 
ester base, 5 micron magnetic coating. 

C.90 Cassette 90 minutes recording time (45 
minutes each side). 135 m tape — 9 micron poly¬ 
ester base, 3 micron magnetic coating. 

C.120 Cassette 120 minutes recording time 
(60 minutes each side). 135 m tape — 9 micron 
polyester base, 3 micron magnetic coating. 



For further information contact 

JJS smljfw Motion Picture & Education 
Hk^VCAGiJKMarkets Division. 

KODAK (Australasia) PTY. LTD. 

Branches in all States. K67/2719 
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A READER BUILT IT 

Projects and design ideas are published for general reader interest. Based on readers' 
contributions, they have not been tested in our laboratory, and responsibility cannot be accepted. 


Low Power 52MHz Transmitter 


A simple and straightforward design which should have particular appeal for readers 
who have recently obtained their amateur transmitting licence. It uses only three 
valves, and is easy to adjust. 


The low power 52MHz transmitter to be 
described was built up using mainly 
“junk-box” components. It should thus have 
a special appeal for those like myself who are 
still at high school, and must necessarily work 
within a limited budget. 

The transmitter is very simple and 
straightforward. It uses only two valves, a 
6BL8 triode-pentode and a QQV02-6 twin 
power tetrode. The pentode section of the 
5BL8 functions as a crystal oscillator/tripler, 
iriving the triode section as a doubler and 
driver to the QQV02-6 as a push-pull final, 
rhe QQV02-6 is internally neutralised, which 
amplifies adjustment. It is capable of 
providing up to about 3.5 watts of RF into 
he aerial, when carefully adjusted. 

The construction is quite conventional, 
md should not present any problems. The 
nain points to note are that the 26MHz 
:oupling transformer TI should be mounted 
n a shielding can, to avoid TVI problems, and 

v he circuit for the 
arhon microphone biased from 


that a shield plate must be placed across the 
socket of the final valve tc ensure stability. 
The shield should preferably be of tinplate or 
brass to allow soldering to the centre spigot 
and the pin 5 lug of the socket, but 
aluminium may be used if the plate is well 
bonded to the chassis. 

Details of all the coils and RF 
transformers are shown on the circuit 
diagram. 

The modulator is very simple. It uses a 
single 6BW6 valve, driven by a carbon 
microphone. Bias for the microphone is taken 
from the cathode bias circuit of the valve. 
Plate and screen modulation of the final is 
achieved using T2, which is a valve type 
push-pull output transformer with the 
secondaiy winding unused. 

Tip jacks are provided for monitoring the 
plate current of the final, grid drive and the 
RF output, using an external multimeter. The 
shunt Rx is chosen to give an effective meter 


transmitter , which uses only three valves. Note the use of a 
the cathode circuit of the modulator valve . 



TINPLATE SCREEN SOLDERED TO PIN 5. 
CENTRE SPIGOT AND CHASSIS 


Suggested wiring layout for the final 
valve socket , showing the shield. 

range of 100mA FSD. 

Transmit-receive switching is performed 
by a relay having two sets of changeover 
contacts. One set switches the 200V HT from 
the power supply between the transmitter and 
the receiver, the other switches the aerial. The 
relay is mounted close to the co-axial aerial 
connectors to minimise mismatch and 
reflection problems. The relay used has a 75 
ohm coil and is fed from the 12V heater line 
via a simple half-wave rectifier using a 
1N4001 or similar silicon diode. 

It may be noted that the heaters of the 
unit have been arranged to operate from 12V, 
to facilitate mobile operation. However it' the 
unit is to be used solely as a base station, 
there would be no reason why the heaters 


CRYSTAL «c 
1.667-RMHi 


QQV02-6 



TI PRIM I2T, 28SWG ENAMELLED COPPER. 
SEC. I2T, 28 SWG ENAMELLED COPPER 
SPACED 1/4" FROM PRIMARY. 


30T. 28 SWG ENAMELLED COPPER WOUND 
ON 1/4" D!A. HIGH VALUE RESISTOR 


GRID * I GRID 
HT ANODE 

LI - 6T, 16 SWG ENAMELLED COPPER. 

1/2" ID. 5/8" LONG. 

L2 - 5-I/2T + 5-I/2T, 18 SWG TINNED COPPER, 
3/8" ID. EACH SECTION 3/8" LONG, 

5/8" BETWEEN SECTIONS. 

L3 - 14T 18 SWG TINNED COPPER, 

9/16" ID. 1-3/8" LONG. 

L4 - 2 TURN LOOP OF HOOKUP WIRE 
INSERTED IN CENTRE OF L3. 
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C f% ^type hsHHMH 

POWER WIREWOUND RESISTORS 


APPLICABLE SPECIFICATIONS 




MIL-R-18546: This specification covers metal clad chassis mounted power 
wirewound resistors. 

C.G.S. Type HS Resistors meet or exceed the electrical and 
mechanical requirements of this specification. 

ELECTRICAL SPECIFICATIONS 


Tolerance: 


Temperature Coefficient: 
HSA 5 to 50 
HSV 10 & HSV 25 

HSC 100 & 200 


HS Types are available in the following tolerances: 
±10%, ±5%, ±2%,±1%. 


Above 50f2, 

25 ppm/°C is standard. 

iHto son, 

50 ,, ii 

Below m, 

90 n n n 

Above 1 Kft, 

30. 

4-?n to 999ft, 

50 „ „ „ 

Below 4-7ft, 

90 ,, ,, 


Insulation Resistance (dry): 


10,000 Mft Minimum. 

1,000 min., after moisture test, at 100V dc. 


Dielectric Strength: 1,000V a.c. peak HS 5 and HS 10 and HSV 10. 

2,500V a.c. peak HSA 25, HSA 50, and HSV 25. 
5,000V a.c. peak HSC 100 and HSC 200. 



Style 

Power Rating * 

Resistance 
Range (ohms) 

Max. 

Max. 

C.G.S. 

MIL-R. 

18546 

(w 

C.G.S. 

atts) 

MIL 

Working 

Voltage 

Weight 

Grams 

HSA 5 

RE 60 

10 

5 

0-05 to 8*2K 

160 

4 

HSA 10 

RE 65 

15 

10 

0-05 to 15K 

265 

7 

HSA 25 

RE 70 

25 

20 

0*05 to 36K 

550 

14 

HSA 50 

RE 75 

50 

30 

0-05 to 86K 

1250 

32 

HSC 

100 

RE 77 

100 

75 

0-1 to 50K 

1900 

475 

HSC 

200 

- 

200 

- 

0«1 to 15K 

1900 

475 



(SOLE AGENT) 

ZEPHYR PRODUCTS PTY. LTD. 

_J7OATESF0kDJQAp, CHADSTQNE, VICTORIA—FHONE 56-7231 

MANBfACTUMB Of RADIO 4 EltCTBICAl MUIPHBIt 4 (OMEONENTS 
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A Reader Built It .. . continued 


could not be connected for 6V operation. In 
this case the relay would also have to be 
changed, to one suitable for 6V operation. 

To align the unit, first disconnect the HT 
temporarily from the final stage. Then switch 
on the power and press the PTT button. 
Transformer T1 should then be tuned to 
26MHz by adjusting for maximum indication 
on a lightly coupled wavemeter. Following 
this the wavemeter should be set to 
approximately 52MHz, and coupled lightly 
into L2, The trimmer across L2 should then 


Simple Analog "Computer 

Here is an interesting little project for 
students and experimenters: a simple 
device which illustrates how the 
circuitry of an analog computer solves 
mathematical equations. It uses only a 
handful of components. 

The simple “analog computer” circuit 
shown is fun to build and operate. In itself it 
is only capable of performing straightforward 
multiplication and division of small numbers, 
but it also serves to illustrate some of the 
basic principles involved in analog computers. 

The unit consists of two sections: a signal 
generating part, and a “computing” part. The 
signal generating section is basically a 
free-running or “astable” multivibrator, using 
two AC 126 germanium PNP transistors 
operating from a 9V battery. This section 
produces a series of rectangular pulses at 
audio frequency, which are picked from 
across the 15 ohm resistor in one transistor’s 
collector, and fed to the computing section. 

The computing section is basically a 
balanced bridge, very similar to the familiar 
Wheatstone bridge for measuring resistance. 
Three potentiometers are used, two of which 
are wired as rheostats or variable resistors, 
while the third is wired as a potentiometer. 
The earphone is used as a null or balance 
detector, connected between the junction of 
the two rheostats and the moving arm of the 
pot, 

The signal from the multivibrator is 
connected across the two rheostats connected 
in series, and across the two ends of the pot. 
From normal bridge theory, it may be seen 
that the audio tone will disappear from the 
earphone when the bridge is balanced, ie, 
when the ratio between the two sections of 
the pot “C” is equal to the ratio between 
rheostat A and rheostat B. 

Pots having either a “linear taper” or a 
wire-wound element are used for all three 
controls. The knobs on pots A and B are 
provided with linear scales marked from 0-10 
in a clockwise direction, while that for pot C 
is provided with a logarithmic scale having 1 
in the centre. It then follows that when the 
bridge is balanced the reading on the scale of 
pot C will be equal to the ratio of the readings 
on the rheostats A and B. In other words the 
circuit can be used to perform simple addition 
between two numbers A and B, with the 
answer shown by C: 


where A and B are two numbers “fed in” by 


be adjusted for maximum indication. 

Connect a 3mA or 5mA meter between 
point A and earth, to monitor the final grid 
drive. Adjust the two trimmers on T1 and 
that across L2 for maximum reading. This 
should be at least 1.1mA. If it is less than this, 
the spacing of the turns of LI, the coupling 
between LI and L2 or the spacing between 
the two windings of T1 should be adjusted to 
correct matters. 

HT may now be connected to the final, 
and a meter reading 0-5V DC connected 


setting the knobs of the two rheostats, and C 
is the number indicated by the knob of the 
pot when the tone disappears from the 
earphone. 

It is also possible to use the circuit to 
perform multiplication. In this case the two 
numbers to be multiplied would be “fed in” 
by setting the knobs of rheostat B and pot C, 
and then rheostat A adjusted until the bridge 
becomes balanced as indicated by a null. The 


between point B and earth. A dummy load 
(75 ohms) should also be connected to the 
aerial connector. Switch the power on, and 
again press the PTT button. The output 
tuning and loading controls should then be 
adjusted for maximum indication on the 
meter, after checking with the wavemeter to 
ensure that the output in on 52MHz. If a 
lamp bulb is used in place of the dummy load, 
whistling into the microphone should cause 
the lamp brightness to increase. When 
operating correctly, the meter readings for the 
final stage should be 1.3mA grid current, and 
45-50mA plate current. 

(Submitted by Mr Iain Crawford, VK5ZIJ, 
of 31 Nimitz Road, Elizabeth East, South 
Australia, 5112.) 


number indicated by A will then be equal to 
the product of the two numbers B and C: 

A = B x C 

This shows quite well how analog 
computer circuitry “solves” equations by 
converting the numbers into voltages. 

(Submitted by Master M. Daniel, 15 
Michel Avenue, Plympton Park, South 
Australia, 5038.) * 


LANTHUR ELECTRONICS 

ELECTRONIC COMPONENT WHOLESALERS 

Prop. A. & O. Rosenthal 

69 BUCHANAN AVENUE NORTH BALWYN. VIC. 3104 
Telephone 85 4061 


BASIC POWER SUPPLY KITS 

Consists of multi-tapped transformer, bridge 
rectifier, filter capacitor and circuit. Output 6, 
9 or 12 volts D.C. 

Replaces batteries in tape recorders, record 
players, radios, instruments, etc. 

Also suitable for car battery charging. 

600 milliamp. output.$4,95 

1 amp. output. $5.95 

2 amp. output .. ... $6,95 

Plus packing and postage. 
_ Vic., 40c; Other, 70c. _ 

BROADCAST TUNER KIT 

Solid state, Consists of prealigned module, tun¬ 
ing gang, 8in aerial rod, hardware and instruc¬ 
tions, 

Suitable for use with Hi-Fi amplifiers, tape 
recorders, etc., also high impedance headphones. 

$17.50. 

Assembled ready to use, $18.95. 

Plus packing and postage 25c. 


SPEED CONTROLLER 

Regulates speed of hand tools down to stop 
without loss of torque. Suitable for any AC/DC 
or brush-type motor. 

Complete with flex and plug. 

500 watt size ( 2 amp.).$11.50 

2500 watt size (10 amp.) .. . $19.50 

Plus packing and postage. 

Vic., 40c; Other, 70c. 


SPEAKERS—AUST. MADE 

WIDE RANGE — TWIN CONE 

6in — 8 or 15 ohms . $7,50 

Sin — 8 or 15 ohms. $8.75 

12in — 15 ohm only .$11,70 

Plus packing and postage. 

Vic., 40c; Other, 70c. 


PRINTED CIRCUIT BOARD 
KIT 

Etching materials with instructions and a copper- 

backed board, 12in x 12in. $5.25 

Plus packing and postage. 

Vic., 40c; Other, 70c. 


SILICON DIODES 

25 amp. stud mount type. 

Forward or reverse. 

Suit automotive or battery charger use, etc. 

100 P.l.V .$1.15 

200 P.l.V.$1.30 

Mounting adaptors . 35c 


TRANSISTOR RADIO 
SPARES PACK 

CONTAINS — 2 EACH, magnetic earpieces, 
5K switch pots., battery holders, short ana long, 
216 battery connector pad . .. $2.50 

Price includes postage. 


Illllllllllll 
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by Leonard Feldman 


What Makes a 
Good Stereo Cartridge? 

Guidelines for today's buyer 


Considering its small size and relatively 
simple appearance, the modern stereophonic 
phono cartridge seems to command an 
extraordinary degree of attention from the 
experts - especially at a time when the latest 
fad is to predict the impending demise of 
phonograph records. 

Like its complementary transducer - the 
loudspeaker at the other end of the 
sound-reproducing chain - the phono 
cartridge often has been surrounded by 
empirical rather than scientific design 
philosophy. 

The calming influence of stability in 
format which predominated during the 
heyday of the long-playing monophonic 
record in the 1950s (which might have given 
time for a thorough amassing of design 
criteria) was abruptly shattered by the 
introduction of the stereo disc at the close of 
that decade. A whole new set of rules 
suddenly prevailed and the scientific approach 
was again temporarily abandoned in favour of 
expediency and commercial necessity. 

Today a measure of stability exists once 
more, and a good deal of serious analysis has 
been expanded on the complex factors 
involved in translating vertical and lateral 
undulations of a minute record groove into 
accurate signals. Many of the elusive 
parameters involved have been clearly defined 
and studied. As with all such research, 
opinion remains divided as to the relative 
importance of the factors that define a 
“good" phono cartridge, but there is, at least, 
agreement on what those parameters are. 
Consider the areas of agreement first. 

FREQUENCY RESPONSE: Every 
manufacturer I queried recently agrees that 
the frequency response of a phono cartridge 
should be as linear or “fiat" within the 
audible range as is possible. The 
top-of-the-line Empire models, for instance, 
claim response to 30KHz and beyond. Many 
companies pointed to the possibility of some 
form of multiplexed four-channel disc which 
might well require response to 30 and even 
40KHz. 

frequency response, however (like so 
many other cartridge parameters), is 
intricately related to many other factors, 
including the record used to measure the 
response and even the room temperature. 

Jon Kelly of Electro-Voice (which has just 
introduced a quality line of magnetic 
cartridges manufactured for them by Audio 
Technica in Japan) stresses the importance of 
frequency response and indicates another 
factor affecting it: signal cable lengths. “We 
are particularly concerned", he told me, “that 
customers become aware of frequency 
response when buying a phono cartridge. The 


emphasis in the past couple of years on 
tracking ability and some other nebulous 
concepts has, in many cases, confused the 
customer by leading him away from some of 
the basics". 

He goes on to say that “the frequency 
response of most popular magnetic cartridges 
is far from ideal; and then, of course, the 
high-end response can be changed 
considerably depending upon the capacity of 
tlie connecting cables. Many who have taken 
pains to purchase a phono cartridge which has 
been well reviewed in the various magazines 
are probably not enjoying the kind of 
response they saw in the printed curves, since 
the record changer or turntable they are using 
does not come equipped with leads long 
enough to smooth out the high-frequency 
peaks most cartridges have .. ." 

Of course, excessively long cartridge leads 
can go beyond smoothing the highs and can 
cause a loss of high-frequency signals and add 
hum. Therefore, lead length becomes a critical 
consideration for the serious listener who 
wants to realise maximum performance from 
his equipment. Unfortunately, it can be given 
only for a particular cartridge and must be 
based on its internal design parameters known 
as a rule only to its manufacturer. E-V plans 
to advise buyers of its new cartridges on this 


The information listed here is based on data 
supplied by manufacturers, and we have 
attempted to bring all data into a common 
format, so that comparisons can be made on 
the same basis for each cartridge. This has not 
proved possible in every case. As 
manufacturers may not agree which data is 
important (some, for example, have stopped 
giving compliance figures, and substitute a 
measure of trackability), nor on specific 
methods of arriving at and specifying data, 
this information can only be taken as an 
indication of performance. In the ultimate, 
the choice of a cartridge should be based on 
published test reports, such as those which 
appear regularly in this magazine; and on the 
buyer's own listening tests. The information 
here does, however, document general trends 
among new pickups and can serve as a guide 
to relative performance differences among the 
various models offered by a single 
manufacturer. 

Output voltages have all been standardised to 
a velocity of 1 cm/sec. Most test records used 
to assess output voltages have velocities in 
excess of this, ranging from 3.4cm/sec to 


point. (Other manufacturers are apparently 
thinking along similar lines. The matter is 
referred to again later in the article.) 

STYLUS TIP AND DISTORTION: The 
distortion produced by a phono cartridge is 
closely related to its stylus-tip mass and 
shape, not to mention its compliance. To 
discuss any one of these factors without 
relating it to the others would be almost 
meaningless. 

It is universally agreed that, all other 
things being equal, stylus-tip mass should be 
as low as possible; for instance, loud passages 
in records may contain acceleration forces of 
up to 1,500G. With a stylus-tip mass of 1 
milligram, the accelerating force on the stylus 
would then be 1.5 grams. To ensure good 
contact between stylus and groove walls, the 
stylus tracking force would have to be higher 
than the accelerating force, say 2 grams. But 
if the stylus-tip mass could be reduced to 0.5 
milligram, a stylus force of only 1 gram would 
be sufficient. 

Because it is difficult to measure 
accurately a dynamic stylus mass that is 
substantially below 1 milligram, 
manufacturers resort to indirect methods, 
such as studying a pickup while it traces 

(continued on page 93) 


5.5cm/sec. Thus, a manufacturer who 
normally uses, say, a 5cm/sec test record, and 
rates output as "5mV", has had his published 
figure converted to 1 mv/cm/sec. This ensures 
that all output ratings have the same meaning, 
regardless of the test record used. The prices 
shown are the distributors' retail prices, and 
some variation may be encountered in 
practice. As in every case styli designed for 
stereo LP reproduction are of the diamond 
type, this information is not separately noted 
in the data lists. 


ADC CARTRIDGES (Audio Dynamics Corp, 
USA). Distributor: J. H. Reproducers Co, 293 
Huntingdale Rd, Chadstone, Vic 3148. 

ADC 25. System: induced magnet, Response: 
10Hz to 24KHz ±2dB. Separation: 30dE 
from 30Hz to 12KHz. Output: 
0.8mV/cm/sec. Tracking force: Vi to V/ 
grams. Compliance: 50 x I0“6cm/dyne 
Stylus: supplied with three interchangeabl 
styli (a) 0.3 x 0.7mil elliptical (b) 0.3 x 
0.9mil elliptical (c) 0.6mil spherical. Price 
$120. Replacements stylus: (a) and (b) 
$46 ea; (b) $43. 


Stereo Cartridges— 
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U-METAL POLE SHOES 
RIGHT CHANNEL 

LEFT CHANNEL 


RUBBER DAMPING BLOCK 
PRECISION MOULDED TO .05mm 

GUIDE WIRE OF .08mm CrNIF. FOR 
CONTROLLED COMPLIANCE (25mm/N) 

SUSPENSION BLOCK OF SPECIAL 
RUBBER, ACCURATE WITHIN .05mm 


STYLUS ASSEMBLY ENCLOSED 
IN PRECISE FITTING SQUARE 
BRASS TUBE PERMITS EASY 
REPLACEMENT AND EXACT 
POSITIONING 


BI-RADIAL DIAMOND STYLUS FOR 
MINIMUM TRACING DISTORTION. 
DYNAMIC MASS LESS THAN 


TICONAL XX MAGNET. THIS HIGH ENERGY 
MAGNET STEEL GENERATES A STRONG FIELD. 
PERMITTING AS LITTLE AS 7mg TO BE USED 


STYLUS BAR OF THIN WALLED (.05mm) 
ALUMINIUM ALLOY TUBE 


STYLUS GUARD PROTECTS 
STYLUS AND RECORD 


HIGH PRECISION MOULDING 
FOR ACCURATE HXATION OF 
COILS AND STYLUS 


FIXATION JIG AND 
EARTH BAR 


FIVE CONTACTS FOR 
FULL HUM PROTECTION 
OF 


PICK-UP COILS 2500 TURNS EACH, 
WIRE THICKNESS HALF THAT OF A 
HUMAN HAIR 

LEFT RIGHT 

CHANNEL CHANNEL 


1/2" MOUNTING 
CENTRES 


MU-METAL CASING 
PREVENTS HUM PICK-UP 


>hen scanning the literature for the preparation of this 
t-tide, we came across this detailed cut-away drawing of a 
xagnetic cartridge, the Philips type 412. A tiny magnet, 
ttached to the stylus bar, moves horizontally, vertically and 
bliquely according to the pattern in the stereo groove. In so 
oing, it causes corresponding signal voltages to be generated 


across the respective pairs of coils. While the principles are 
relatively straightforward, the tracing characteristics and the 
quality of the output signal of such a cartridge is dependent 
on the degree of refinement in the original design and quality 
control during production. One expects to find these 
characteristics in modern cartridges. 


currently available models 


DC 26. Identical with ADC 25, but supplied 
with 0.3 x 0.7mil elliptical stylus only. 
Price: $90. 

DC 27. System: induced magnet. Response: 
10Hz to 22KHz ±2dB. Separation: 30dB 
from 50Hz to 15KHz. Output: 
0.8mV/cm/sec. Tracking force: % to 114 
grams. Compliance: 40 x 10” 6 cm/dyne. 
Stylus: 0.3 x 0.7mil ell ipiti cal, user 
replaceable. Price: $77. Replacement 
stylus: $41. 

)C lOE-Mk II. System: Induced magnet. 
Response: 10Hz to 20KHz ±2dB. 

Separation: 30dB from 50Hz to 12KHz. 
Output: 0.8mV/cm/sec. Tracking force: 14 
to V /2 grams. Compliance: 35 x 
10” 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $69. 
Replacement stylus: $41. 

)C 550-XE. System: induced magnet. 
Response: 10Hz to 20KHz ±2dB. 

Separation: 20dB from 50Hz to 12KHz. 
Output: 0.9mV/cm/sec. Tracking force: 
0.75 to 2 grams. Compliance: 35 x 
10~ 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $46. 
Replacement stylus: $31. 


ADC 660-XE. System: induced magnet. 

Response: 10Hz to lOKHz ±2dB. 

Separation: 20dB from 50Hz to 12KHz. 
Output: 0.92mV/cm/sec. Tracking force: 
0.75 to 2 grams. Compliance: 30 x 

10“ 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $41. 

Replacement stylus: $29. 

ADC 990-XE. System: induced magnet. 

Response: 10Hz to 20KHz ±2dB. 

Separation: 20dB from 50Hz to lOKHz. 
Output: 0.92mV/cm/sec. Tracking force: 
1 to 2 grams. Compliance: 25 x 
I0" 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $31. 

Replacement stylus: $21. 

ADC 220-XE. System: induced magnet. 

Response: 10Hz to 18KHz ±2dB. 

Separation: 20dB from 50Hz to lOKHz. 
Output: 0.19mV/cm/sec. Tracking force: 
1 to 2.5 grams. Compliance: 20 x 
10“ 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $27. 

Replacement stylus: $19. 

ADC 220-X. Identical with ADC 220-XE, but 
supplied with spherical stylus. Price: $21. 
Replacement stylus: $15 


AUDIO TECHNICA CARTRIDGES (Audio 
Technica Corp, Japan). Distributor: Jacoby, 
Mitchell and Co Pty Ltd, Sony Division, 
469-475 Kent St, Sydney, NSW 2000. 

AT-35X. System: patented V-shaped 

transducing magnet. Response: 10Hz to 
25KHz ±2.5dB. Separation: 30dB at 
IKHz. Output: 0.8mV/cm/sec. Tracking 
force: 0.5 to 2.5 grams. Compliance: 23 x 
10” 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $42.75. 
Replacement stylus: $27.40. 

AT-35S. As above, but with 0.7mil spherical 
stylus. Price: $32.55. Replacement stylus: 
$19.15. 

AT-21X. System: induced magnet. Response: 
10Hz to 15KHz ±2.5dB. Separation: 30dB 
at IKHz. Output: 0.8mV/cm/sec. 
Tracking force: 0.5 to 2 grams. 
Compliance: 30 x 10 _6 cm/dyne. Stylus: 
0.3 x 0.7mil elliptical, user replaceable. 
Price: $27.45. Replacement stylus: 

$21.20. 

AT-21S. As above, but with 0.5mil spherical 
stylus. Price $21.90. Replacement stylus: 
$ 11 . 10 . 
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who needs 40 watts r.m.s.? 


Australian National Distributors of Wharfedale speakers and speaker systems: Simon Gray Pty. Ltd. Head Office: 
28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*, Telex 31904; Sydney Office: 22 Ridge St., North Sydney, N.S.W. 
Tel. 929 6816; Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050. INTERSTATE REPRE¬ 
SENTATIVES: N.T.: Pfitzner’s Music House, Smith St., Darwin. Tei. 3801; Q’land: Sydney G. Hughes, 154-158 Arthur 
St., New Farm, Brisbane. Tel. 58 1422; S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844; 
Tas.: K. W. McCulloch Pty. Ltd., 57 George St., Launceston. Tel. 2 5322; W.A.: Athol M. Hill Pty. Ltd., 613-615 Welling¬ 
ton St., Perth. Tel. 21 7861. sgw/ea 571 
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Obviously, from the demand for 
the Wharfedale “Rosedale”, 
many music lovers have this 
substantial acoustic power 
requirement. Few speaker 
systems can handle 40 watts 
R.M.S. — and only a handful do 
it well. For sheer power handling 
capacity — free of colouration 

— the Wharfedale "Rosedale” 
leads this select group of high 
quality speaker systems. 

With its 15" bass reproducer 
completely isolated from the 5" 
mid-range speaker and the 1" 
high pressure tweeter, the 
“Rosedale” has an effective 
frequency range of 35 — 20,000 
Hz. Naturally it’s a glorious piece 
of furniture which will grace any 
tasteful domestic environment. 
Measuring 24" x 23" x 13%", 
finishes available include oiled 
teak and polished walnut. The 
Wharfedale “Rosedale” will 
complement the highest quality 
amplifiers and signal sources. 

But you live in a flat! Don’t worry 

— you’ve not been neglected by 
Wharfedale. The "Denton”, a 
bookshelf compact, has been 


designed specifically for you. It 
measures only 15" x 9%" x 9" 
but has a conservatively quoted 
frequency response of 65 — 
17,000 Hz. This covers every 
musical instrument,every overtone. 

With a specially designed 
“Deltaflex” surround for the 8" 
bass/mid-range speaker, the 
major problem of small 
enclosures . . . cone break-up 
. . . has been solved by 
Wharfedale sound engineers. 

The speaker only reproduces the 
signal fed to it — and the 
result is clean bass registers 
and accurate “ presence " in the 
mid-range. 

Easy sound to live with. 


A separate 1" tweeter 
handles all notes and sounds 
over 1750 Hz. Power rating of 
the "Denton” is 15 watts R.M.S. 
These two fine British speaker 
systems are representative of 
the Wharfedale range; you can 
hear them all at your franchised 
Simon Gray dealer. When you 
do, listen for the musical 
transparency that identifies 
Wharfedale — for this intangible 
quality is the reason for 
Wharfedale’s international 
success. 

kVi 
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heavily modulated records. 

It also is generally conceded that stylus 
mass resonance, in conjunction with the vinyl 
material of which the disc is made, accounts 
in part for the high-frequency peak so 
common in cartridge response curves. Again, 
lowering the stylus-tip mass will, of itself, 
move the peak higher in frequency, hopefully 
outside the audible frequency limits. 

Grado’s F series of cartridges, for instance, 
employ styli whose tip mass has been so 
reduced that the pickup’s resonance is said to 
occur at 56KHz, well outside the audible 
range. Damping, rather than being dependent 
upon the rubber material coupled to the 
stylus assembly, is accomplished by 
magneto-motive action. The tiny rubber pad 
itself is now used only for centering of the 
stylus assembly. The pivot section (the critical 
junction of the stylus cantilever to the 
internal movement) is designed to prevent any 
decoupling between the stylus itself and the 
internal four-magnetic-gap generator. The 
results claimed for this redesign are extended 
high-end response without resonances and 
peaking, in addition to balanced output from 
both stereo channels. 

The Ortofon moving-coil SL-15 series of 
cartridges has an effective stylus-tip mass of 
only 0.9 milligram (one of the lowest in the 
magnetic category) and its overall weight is 
only 7 grams. However, the moving-coil 
design produces an extremely low output 
(0.02 millivolts/cm/sec), so the SL-15 has 
been sold with the model 2-15K plug-in 
transformer, the resultant combination being 
called the SL-15T. 

The transformer, while it did raise the 
impedance and the output of the SL-15 to 
acceptable levels for use with today’s stereo 


The main text of this article is reproduced 
from "High Fidelity", by arrangement. The 
section relating to cartridge specifications 
has been prepared by our own staff. 


receivers and amplifiers, was somewhat 
susceptible to hum-field pickup. It also 
suffered from the expected effects of the 
introduction of inductance in parallel with 
the normal capacitance of connecting cables. 

Elpa, which markets the Ortofon in the 
US, has now introduced an all-electronic 
substitute for this transformer, known as the 
MP-230 Cartridge Amplifier. Its frequency 
response goes well beyond that of the 
cartridge itself (which already extends from 
10Hz to 40,000Hz). Moreover, the use of an 
electronic device eliminates the hum and 
noise problems associated with a transformer. 

Since the new preamplifier sells for $60, 
Elpa gives its customers a lower-cost 
alternative in the form of a totally redesigned 
transformer, known as the STR-70, which 
sells for $20, the same price as the old 
transformer. The newer unit, however, is said 
to have considerably better shielding and 
would therefore be less critical of physical 
placement. Frequency response is also 
improved, according to the manufacturer. 
Thus, the consumer considering either of 
these arrangements would be expected to pay 
$80 for the SL-15 with transformer (the 
SL-15 alone is $60) or, if the new 
preamplifier is substituted for the 
transformer, a total of $ 120. 

Today’s cartridge designers seem to be 


paying less attention to the high-frequency 
peaking problem than they did in former 
years, since many feel that correct “loading” 
of the cartridge by suitable resistance (in 
preamplifier inputs) and proper roll-off 
capacitance (in connecting cables) takes care 
of the problem adequately. In this regard 
some manufacturers, such as Stanton and 
Shure, are recommending specific amounts of 
capacitance in addition to the usual 47K-ohm 
resistive load requirement. 

The inherent nonlinearities of response in 
cartridges are now conceded to be the least 
important factors in overall judgment of 
performance. The real culprits - though 
difficult to measure accurately - in the fight 
against harmonic and intermodulation 
distortion are such factors as poor tracking 
and/or tracing, pinch effect, and insufficient 
compliance. 

It has been fairly common practice to 
compare distortion in different cartridges by 
observing their sinewave patterns, traced from 
a test record on an oscilloscope. Many experts 
now feel that this technique reveals less 
important data than originally thought. Their 
reasoning: A stylus tracing a record groove 
produces distortion that consists mainly of 
second and third harmonics. This distortion 
will increase as the frequency of the 
fundamental tone rises (since tracking 
becomes more difficult with closer-spaced 
groove undulations). 

Distortions above 20 per cent are easily 
reached using the “oscilloscope observation 1 * 
method, and under these circumstances it 
seems miraculous that phonograph-repro¬ 
duced music can sound as good as it does! 

One explanation offered for this apparent 




AT-VM3. bystem: patented V-shaped 
transducing magnet. Response: 20Hz to 
25KHz *’2.5dB. Separation: 30dB at 
IKHz, Output: 0.8mV/cm/sec. Tracking 
force: 1 to 2.5 grams. Compliance: 26 x 
10" 6 cm/dyne. Stylus: 0.5mil spherical, user 
replaceable. Price: $18.20. Replacement 
stylus, $11.10. 

AT-33. System: patented V-shaped 

transducing magnet. Response: 20Hz to 
22KHz ±2.5dB. Separation: 27dB at 
IKHz, Output: 11 mV/cm/sec. Tracking 
force: 0.5 to 2.5 grams. Compliance: 23 x 
ICT^m/dyne, Stylus: 0.7mil spherical, user 
replaceable. Price: $16.35. Replacement 
stylus: $8.90. 

AT-66. System: induced magnet. Response: 
20Hz to 20KHz±2.5dB.Separation: 25dB 
at IKHz. Output: 0.8mV/cm/sec. 
Tracking force: 0.5 to 2.5 grams. 
Compliance: 30 x 10~ 6 cm/dyne. Stylus: 
0.7mil spherical, user replaceable. Price: 
$10.50. Replacement stylus: $6. 

B & O CARTRIDGES (Bang and Olufsen, 
Denmark), Distributor: G.R.D. Instruments 
Pty Ltd, 698 Burke Rd. Camberwell, Vic 
3124. Prices on application. 

B & O SP 14. System, moving iron. Response: 
20Hz to 16KHz ±2.5dB. Separation: 
better than 20 dB at IKHz. Output: 
1 mV/cm/sec. Tracking force: 1.5 to 2.5 
grams. Compliance: 15 x 10" 6 cm/dyne. 
Stylus; 0,6mil spherical, user replaceable. 
B & O SP 12. System: moving iron. Response; 
15Hz to 25KHz ± 3dB. Separation: better 
than 25dB at IKHz. Output: 1 mV/cm/sec. 
Tracking force: 1 to 1.5 grams. 
Compliance: 25 x 10~ 6 cm/dyne. Stylus: 
0.2 x 0.7mil elliptical, user replaceable. 
B & O SP 10. As above, but supplied with 
0.6mi! spherical stylus. 


B & O SP 9. System: moving iron. Response: 
20Hz to 20KHz ±2.5dB. Separation: 
better than 20dB at IKHz. Output: 
1 mV/cm/sec. Tracking force: 1.5 to 2 
grams. Compliance: 15 x 10~ 6 cm/dyne. 
Stylus: 0.2 x 0.7mil elliptical, user 
replaceable. 

DECCA CARTRIDGES (Decca Record Co 
Ltd, UK). Distributor: British Merchandising 
Pty Ltd, Shaw House, 49-51 York St, Sydney. 

Decca SC4E. System: induced magnet. 
Response: 20Hz to 20KHz ±2dB. 

Separation: not quoted. Output: 

1 mV/cm/sec. Tracking force: 1 to 2.5 
grams. Compliance: 30 x T0“ 6 cm/dyne. 
Stylus; 0.3 x 0.65mil elliptical, factory 
replaceable. Price: $64.75. Replacement 
stylus: price on application. 

Decca C4E. As above, except that the 
frequency response is 20Hz to 16KHz. 
Price: $51.75. 

ELAC CARTRIDGES (Electroacustic GmBH, 
Germany). Distributor: Magna-Techtronics 
(Aust) Pty Ltd, PO Box 314, Crows Nest, 
NSW 2064. Prices on application. 

Elac STS 444-E. System: moving magnet. 
Response: 20Hz to 22KHz, dB reference 
not quoted. Separation: 26dB at IKHz. 
Output: 1.1 mV/cm/sec. Tracking force: 
0.75 to 1.5 grams. Compliance: 33 x 
10 " 6 cm/dyne, Stylus: 0.2 x 0.8mil 
elliptical, user replaceable. 

Elac STS 444-12 As above, but with 0.5mil 
spherical stylus. 

Elac STS 344-E. System: moving magnet. 
Response: 10Hz to 22KHz, dB reference 
not quoted. Separation: 24dB at IKHz. 
Output: 1.1 mV/cm/sec. Tracking force: 1 
to 2 grams: Compliance: 25 x 
10" 6 cm/dyne. Stylus: 0.2 x Q.8mil 
elliptical, user replaceable. 


Elac STS 344-17. As above, but with 0.7mil 
spherical stylus. 

Elac STS 244-E. System: moving magnet. 
Response: 20Hz to 20KHz, dB reference 
not quoted. Separation: 22dB at IKHz, 
Output: 1.8mV/cm/sec. Tracking force: 

1.5 to 3 grams. Compliance: 18 x 
1(T 6 cm/dyne. Stylus 0.2 x 0,8mil elliptical, 
user replaceable. 

Elac STS 244-G. System: moving magnet. 
Response: 10Hz to 18KHz, dB reference 
not quoted. Separation: 22dB at IKHz, 
Output: 2.6mV/cm/sec. Tracking force: 

1.5 to 3 grams. Compliance: 18 x 
10 " 6 cm/dyne. Stylus: 0.7mil spherical, user 
replaceable. 

Elac 244-C. System: moving magnet. 
Response: 20Hz to 20KHz, dB reference 
not quoted. Separation: 22dB at IKHz. 
Output: 1.8mV/cm/sec. Tracking force: 

2.5 to 5 grams. Compliance: 10 x 
10~ 6 cm/dyne. Stylus: 0.7mil spherical, user 
replaceable. 

EMPIRE CARTRIDGES (Empire Scientific 
Corp, USA). Distributor: Recorded Music 
Salon, 11 Collins St, Melbourne, Vic 3000 
Prices on application 

Empire 1000 ZE/X. System: moving magnet. 
Response: 4Hz to 40KHz ±3dB. 

Separation: 35dB at IKHz. Output: 
1,5mV/cm/sec. Tracking force: 0.25 to 1 
gram. Compliance: not stated. Stylus: 0,2 
x 0.7mil elliptical, user replaceable. 
Empire y99 VE/X. As above, except as 

follows: Output: 1.2mV/cm/sec. Tracking 
force: 0.25 to 1.25 grams. 

Empire 999 TE/X, As above, except as 

follows: Response: 6Hz to 36KHz ±3dB. 
Tracking force: 0.5 to 1.5 grams. 

Empire 999 SE/X. As above, except as 

follows: Response: 8Hz to 32KHz ±3dB. 
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Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS 



SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO , JAPAN TEL: (442) 8506-8 
BANK ACCOUNT: MITSUBISHI BANK 



A vast range of SATO Parts 

For manufacturers 


For TV 


• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlm St., Townsville. 

50-54 Lt. Edward Street. Brisbane. Homecrafts, Tas P4.td. 199 Collins St., Hobart. 
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contradiction is that harmonic overtones do 
not disturb the musical signal nearly as much 
as would unrelated tones. Another 
explanation holds that the frequencies of the 
highly distorted overtones are beyond the 
audible range and/or are not normally 
reproduced by the rest of the playback 
system. In other words, although we can see 
this distortion on the oscilloscope we don’t 
hear it from the loudspeakers. 

The conclusion, from a design standpoint, 
is that the distortion is not fundamentally a 
function of a pickup’s response as such, but 
rather depends on the size and shape of its 
stylus. 

The trend to the elliptical stylus is clearly 
a recognition of the distortion-contributing 
factors inherent in stylus size and shape. 
Admittedly, most manufacturers agree that 
the use of an elliptical stylus requires more 
critical adjustment of tone-arm parameters 
(such as the 15-degree tracking angle and the 
various tangential relationships to the record 
groove, including antiskating). 

A misaligned or incorrectly installed 
elliptical stylus can cause more mistracing 


(and, in the extreme, more record wear) than 
a conical stylus similarly misaligned. 

The relationship of stylus shape to 
tracking force and use is further underscored 
by many designers who offer specific stylus 
tips, each intended for a different tracking 
force and type of installation. For example, 
Pickering suggests that a tip size of .0002 by 
.0009 be used only in the very best manual 
turntables and at a tracking force of between 
0.75 and 1.5 grams; at the other extreme, 
they recommend a tip size of .0004 by .0009 
for automatic changers with a tracking force 
of 3 to 5 grams. 

Such careful matings of cartridge and 
record player are believed to be highly 
significant in minimising audible distortion 
due to mistracing, regardless of what a 
specific cartridge may exhibit as “distortion” 
by the conventional sinewave test. It is thus 
entirely possible for a low-cost cartridge to 
sound cleaner than a high-priced model 
installed in the same record player. 

TRACKING FORCE: There is still no 
universal agreement on how much tracking 
force, within a given recommended range, 


should be used. Most manufacturers maintain 
that, if anything, slightly greater tracking 
force will reduce tracing distortion, and that 
attendant “hugging” of the groove walls will 
result in less overall record wear after a given 
number of playings. 

Some manufacturers, though, still strive 
for fractions of a gram of tracking force, 
arguing that such minute forces are bound to 
result in less record wear if the stylus tip can 
at the same time be designed to trace the 
groove reasonably well. 

The main thrust, for instance, of Elac 
cartridge development - reports Joseph 
Benjamin, head of Benjamin Electronic Sound 
Corporation which handles Elac products in 
the US - “is in the direction of controlling 
those parameters which govern the lower limit 
of tracking force. By achieving lower stiffness 
and tip mass, cartridges can be produced that 
track satisfactorily at forces lower than 
one-half gram”. 

But Benjamin also points out: “In order to 
use such cartridges in a changer, it is necessary 
that certain characteristics of the changer be 
carefully controlled. These are: arm mass. 
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Empire 999 PE/X. As above, except as 
follows: Tracking force: 0.75 to 2 grams. 
Empire 999 E/X. As above, except as follows: 
Response: 10Hz to 30KHz ±3dB. Stylus: 
0.3 x 0.7mii elliptical. 

Empire 999/X. As above, except as follows: 
Tracking force: 1 to 3 grams. Stylus: 
0.7mil spherical, user replaceable. 

Empire 909 E/X. As above, except as follows: 
Response: 12Hz to 25KHz ±3dB. Tracking 
force: 1 to 4 grams. Stylus: 0.4 x 0.7mil 
elliptical. 

Empire 909/X. As above, except as follows: 
Response: 15Hz to 25KHz ±3dB. Tracking 
force: 1.5 to 4 grams. Stylus: 0.7mil 
spherical, user replaceable. 

Empire 90-EE/X. As above, except as follows: 
Stylus: 0.4 x 0.7mil elliptical. 

30LDRING CARTRIDGES (Goldring 
Manufacturing Co (Gt Britain) Ltd, UK). 
Distributor: Goldring Engineering (A'sia) Pty 
_td, 443 Kent St, Sydney, NSW 2000. 

3oldring 800 Super E. System: induced 
magnet. Response: 10Hz to 20KHz, dB 
not quoted, but each cartridge supplied 
with individually calibrated response 
curve. Separation: 25dB at 1 KHz. Output: 
0.8mV/cm/sec. Tracking force: 0.5 to 

1.25 grams. Compliance: 35 x 

10"6 C m/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $58. 
Replacement stylus: $28. 

3oldring 800E. System: induced magnet. 
Response: 10Hz to 23KHz, dB reference 
not quoted. Separation: 20dB at IKHz. 
Output: 1 mV/cm/sec. Tracking force: 
0.75 to 1.5 grams. Compliance: 30 x 
10" 6 cm/dyne. Stylus: 0.3 x 0.7mil 
elliptical, user replaceable. Price: $30. 
Replacement stylus: $16. 

3oldring 800H. System: induced magnet. 
Response: 20Hz to 20KHz, dB reference 
not quoted. Separation: 20dB at IKHz. 
Output: 1,6mV/cm/sec. Tracking force: 
2.5 to 3 grams. Compliance: 18 x 
10" 6 cm/dyne. Stylus: 0.7mil spherical, user 
replaceable. Price: $17.95. Replacement 
stylus; $10. 

Soldring 850. System: Induced magnet. 
Response: 20Hz to 18KHz, dB reference 
not quoted. Separation: 20dB at IKHz. 
Output: 1.6mV/cm/sec. Tracking force: 

2.25 to 4 grams. Compliance: not quoted 
Stylus: 0.7mil spherical, user replaceable. 
Price: $17.95. Replacement stylus: $10. 


GRACE CARTRIDGES (made in Japan, 

maker not specified). Distributor: Encel 
Electronics Pty Ltd, 431 Bridge Rd, 
Richmond, Vic 3121. 

Grace F-8C. System: moving magnet. 

Response: 15Hz to 25KHz ±2dB. 

Separation: better than 30dB at IKHz. 
Output: 1 mV/cm/sec. Tracking force: 
0.5 to 1.5 grams. Compliance: 25 x 
10~ 6 cm/dyne. Stylus 0.3 x 0.7mil 
elliptical, user replaceable. Price: $49.50. 
Replacement stylus: $29.50. 

Grace F-8L. System: moving magnet. 

Response: 5Hz to 35KHz, dB reference 
not quoted. Separation: Better than 
30dB at IKHz. Output: 1 mV/cm/sec. 
Tracking force: 0.5 to 2.5 grams: 
Compliance: 20 x 10“ 6 cm/dyne. Stylus: 
0.2 x 0.8mil elliptical, user replaceable. 
Price: $39.50. Replacement stylus: 
$23.50 

GRADO CARTRIDGES (Grado Laboratories, 
Inc, USA). Distributor: H. Rowe and Co Pty 
Ltd, PO Box 42, East Melbourne, Vic 3002. 

Grado FTE. System: moving magnet. 

Response: 20Hz to 20KHz ±2.dB. 
Separation: better than 20dB at IKHz. 
Output: 0.8mV/cm/sec. Tracking force: 
1.5 to 3.5 grams. Compliance: 10 x 
10~cm/dyne. Stylus: 0.3 x 0.7 mil 
elliptical, user replaceable. Price: $21.15. 
Replacement stylus: $21.45. 

Grado FTR. Generally as above, but supplied 
with 0.7mil spherical stylus. Price: 
$15.25. Replacement stylus: $11.45. 

MICRO CARTRIDGES (Micro Seiki Co Ltd, 
Japan). Distributor: Encel Electronics Pty 
Ltd, 431 Bridge Rd, Richmond, Vic 3121. 

Micro 4100/E. System: moving coil. 
Response: 20Hz to 20KHz ±1.5dB. 
Separation: 33dB at IKHz. Output: 
0.3mV/cm/sec. (preamplifier required). 
Tracking force: 0.5 to 2.5 grams. 
Compliance: 25 x 10~ 6 cm/dyne. Stylus: 
0.3 x 0.8mil elliptical, user replaceable. 
Price: $39.50. Replacement stylus: 
$26.50. 

Micro 3100/E. System: Induced magnet. 
Response: 20Hz to 20KHz ±2dB. 

Separation: 30dB at IKHz. Output: 
0.85mV/cm/sec. Tracking force: 1 to 2.5 
grams. Compliance: 20 x 1(T 6 cm/dyne. 
Stylus: 0.7mil spherical or 0.3 x 0.8mil 
elliptical, user replaceable. Price: with 


eliptical stylus, $26.50; with spherical 
stylus, price on application. Replacement 
stylus: elliptical, $14.90. 

Micro 2100/E. System: induced magnet. 
Response: 20Hz to 25KHz, dB reference 
not quoted. Separation: 25dB at IKHz. 
Output: 1 mV/cm/sec. Tracking force: 
0.5 to 1.5 grams. Compliance: 8 x10“ 6 
cm/dyne. Stylus: 0.3 x 0.8mil elliptical. 
Price: $21.50. Replacement stylus: 
$9.90. 

ORTOFON CARTRIDGES (Ortofon AS, 
Denmark). Distributor: Simon Gray Pty Ltd, 
28 Elizabeth St, Melbourne, Vic 3000. 

Ortofon S-15. System: moving coil. 
Response: 10Hz to 40KHz, dB reference 
not quoted. Separation: 20 to 30dB. 
Output: 0.04mV/cm/sec. (Step up 


COMPUTER 
DISPOSALS 

OPEN MONDAY 
TO SATURDAY 
7 a.m.-5 p.m. 

VERY 

COMPETITIVE 
PRICES! 

YENNORA 
SCRAP YARD 


LOT I, WHITTAKER ST.. 
YENNORA 2161. 
PHONE 632 9575. 
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TtofOut-Crowd Pleaser.” 




J. H. REPRODUCERS CO 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 


TELEPHONE 277-3066 


Exclusive Australian Representatives of ADC, U.SA. and KEF, U.K., and Makers of the J.H. Synchronous Turntabl* 


Some people will never be “in.” Their fancies run high and they are fanatically loyal to logic, imported 
beer and aged cheese. The out-crowder is long-haired, bald, herring-bone suited, and clad in dungarees 
with turtleneck sweater. 

The conversation is endless. Probing the profound, he will discourse on drugs, Stendhal, the Kennedys 
de Gaulle, Art, Love and Be-Ins. 

His taste in music can run the gamut of Beatle fad, Bach fugue and Ravi Shankar. 

The one thing that is most common is a demand for great performance. His ear is attuned to the 
subtleties of delicate instrumentation. 

When the conversation becomes subdued and the mood softens to a “listen,” THE CARTRIDGE USED 
IS THE ADC.26 (or the ADC.25). 

Top-rated, this mini-cartridge is almost human in its instinct. It brings out the brilliance, from the lowest 
bass to the highest treble. Its channel separation, supreme, as it feels and caresses every groove, bring¬ 
ing out each little nuance of the recording. 

Using the unique and patented “INDUCED MAGNET PRINCIPLE,” it reduces the mass of the moving 
system to a minimal value and significantly increases stylus compliance. This allows the stylus to accur¬ 
ately follow the intricate modulation of the record groove. 

There is less distortion and minimum record wear. 

The miniscule, geometrically designed, elliptical diamond (lateral radius of .7 mil and contact radius of 
.3 mil) contributes to a more superior tracking ability. 

These elements, carefully opinionated features, result in a genuine, effortless reproduction that carries 
the listener to the edge of his seat. 

Hi-Fi Stereo Review (USA) in an independent survey made these claims: “. . , in its tracking ability, it 
was one of the top-ranking cartridges we have tested, frequency response was exceptionally smooth . . . 
we had to content ourselves with comparing each (other cartridge) with the ADC.26/25, as represen¬ 
tative of the best available and it emerged the better choice from each such comparison. 

The cost is high . . . $90. But understandably so. The appeal is to a small “out” crowd. 
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bearing friction, and trip mechanism loading”. 
No known changer, says Benjamin, can handle 
such a cartridge although Elac is “currently 
designing the only combination of automatic 
player and cartridge that will track well at less 
than one-half gram. This can be accomplished 
only be designing the cartridge and arm 
mechanism as an integrated assembly”. 

Ultra-low tracking force also is 
prominently espoused as a feature of a 
radically different kind of cartridge, the type 
based on the modulation of a light beam. In 
a new model from A. Bernard Smith 
Laboratories, the stylus tip is in no way 
coupled magnetically or mechanically to 
other structural elements of the cartridge. As 
a result, tracking forces of as little as 0.25 to 
0.75 grams are claimed as a feature of this 
pickup. 

Many manufacturers have come to realise 
the non-universality of application inherent in 
phono cartridge use. Since cartridges are used 
in the very best manual turntables, as well as 
in mass-produced record changers, cartridge 
manufacturers generally have broadened their 
lines to include a wide range of stylus types 
and recommended tracking forces, as will be 


evident from an examination of the 
accompanying survey. 

While some companies, such as Pickering, 
ADC, and Empire, tabulate specific makes 
and models of turntables for their various 
pickups, others prefer to generalise in this 
regard. 

COMPLIANCE AND TRACKABILITY: 

Compliance no longer seems to be regarded as 
the major specification for cartridges. In fact, 
many engineers now indicate an interest in 
what they feel is a more meaningful 
specification - that of “trackability” 
originally espoused by Shure. The compliance 
specification, stated as 10 b cm/dyne, 
indicates the amount of force (lateral or 
vertical) required to move the stylus tip by a 
given amount. 

It might be thought of as the reciprocal of 
“resistance”. Thus, a compliance of 30 x 10 6 
cm/dyne means that the stylus tip would 
move 0.000030 centimetres when a force of 1 
dyne was applied to it. Obviously, this figure 
represents a more compliant (or non-resistant) 
condition than a compliance of only 20 x 
10" 6 cm/dyne. 

Often, by the way, the “10" 6 cm/dyne” 


phrase is omitted from the specifications, so 
that the two figures referred to appear simply 
as “30” and “20” respectively. 

Proponents of the new “trackability” 
specification point out - correctly, in my 
opinion - that a compliance figure, when 
unaccompanied by stylus-tip mass 
information and some insight into the direct 
relationship between these two specifications, 
is somewhat meaningless and often confusing. 
Trackability, on the other hand, offers a 
direct measure of tracking performance. It is 
stated as so many centimetres per second for 
a given tracking force. 

As an example, the trackability of the 
Shure V-15 Type II Improved cartridge for a 
tracking force of 1 gram is given as: 28 cm/sec 
at 400Hz, 35 at 1,000Hz, 30 at 5,000Hz, and 
22 at 10,000Hz. This merely indicates tthe 
velocity with which the stylus tip can be 
expected to move while maintaining accurate 
groove tracing at 1 gram. The higher this 
velocity capability, the greater the groove 
modulation (or recorded dynamic range) 
which the given cartridge may be expected to 
trace successfully. 

(continued on page 158) 
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transformer or amplifier required.) 
Tracking force: 1 to 2 grams. 
Compliance: 20 10~ 6 cm/dyne.Stylus: 

0.7mil spherical, or 0.3 x 0.7mil 
elliptical, factory replaceable. Price: with 
spherical stylus, $50; with elliptical 
stylus, $63. 

Ortofon S-15T. As above, but with inbuilt 
transformer, raising the output to 
2mV/cm/sec. Price: with spherical 
stylus, $59; with elliptical stylus, $71. 
Ortofon Ml 5. System: moving magnet. 
Response: 20Hz to 20KHz ±2dB. 

Separation: better than 30dB at IKHz. 
Output: 0.9mV/cm/sec. Tracking force: 
0.75 to 3 grams. Compliance: not 
quoted Stylus: spherical or elliptical, user 
* replaceable (no dimensions quoted). 
Price: with spherical stylus, $42; with 
elliptical stylus, $57. Replacement styli: 
spherical, $24; elliptical, $32. 

Ortofon MF 15. System: moving magnet. 
Response: 20Hz to 20KHz ± > 2dB. 
Separation: better than 30dB at IKHz. 
Output: 0.9mV/cm/sec. Tracking force: 
1 to 5 grams. Compliance: not quoted. 
Stylus: spherical or elliptical, user 
replaceable. Price: with spherical stylus, 
$35; with elliptical stylus, $46. 
Replacement styli: spherical, $24; 
elliptical, $32. 

ORTOFON SL 15. System: moving coil. 
Response: 10Hzto40KHz (dB reference 
not quoted). Separation: 20 to 30dB. 
Output: 0.025mV/cm/sec. (Step up 
transformer or amplifier required.) 
Tracking force: 0-75 to 1.5 grams. 
Compliance: 25 x 10“ 6 cm/dyne.Stylus: 
0.6mil spherical or 0.3 x 0.7mil 
elliptical, factory replaceable. Price: with 
spherical stylus, $49; with elliptical 
stylus, $62. 

STANTON CARTRIDGES (Stanton 
Magnetics Inc, USA). Distributor: Leroya 
Industries Ptv Ltd, 266 Hay St, Subiaco, WA 
6008. Prices on application. 

STANTON 500E. System: not stated. 
Response: 20Hz to 20Khz +2dB. 
Separation: 35dB, dB reference not 
quoted. Output: 0.8mV/cm/sec. 

Tracking force: 2 to 5 grams. 
Compliance: not stated. Stylus: 0.4 x 
0.9mil elliptical. 

Stanton 500AA. As above, but fitted with 


0.5mil spherical stylus, tracking force 
0.75 to 3 grams. 

Stanton 500A. System: not stated. Response: 
20Hzto 20KHz±2dB. Separation: 35dB, 
dB reference not quoted. Output: 
0.8mV/cm/sec. Tracking force: 2 to 5 
grams. Compliance: not stated. Stylus: 
0.7mil spherical. 

Stanton 500A1. System: not stated. 
Response: 20Hz to 17KHz ±2y 2 dB. 
Separation: 30dB, dB reference not 
quoted. Output: 1 mV/cm/sec. Tracking 
force: 3 to 7 grams. Compliance: not 
stated. Stylus: 0.7mil spherical. 

Stanton 681 A. System: not stated. Response: 
10Hz to 20KHz, dB not quoted, as each 
cartridge is supplied with individually 
calibrated response curve. Separation: 
35dB (no reference). Output: 
0.9mV/cm/sec. Tracking force: 1 to 3 
grams. Compliance: not stated. Stylus: 
0.7mil spherical. 

Stanton 681 EE. Generally as above, except as 
follows. Output: 0;7mV/cm/sec. 

Tracking force: 0.75 to 1.5 grams. 
Stylus: 0.2 x 0.9mil elliptical. 

Stanton 681SE. Generally as above, except as 
follows. Output: 1.1 mV/cm/sec. 

Tracking force: 2 to 5 grams. Stylus: 0.4 
x 0.9mil elliptical. 

SHURE CARTRIDGES (Shure Brothers Inc, 
USA). Distributor: Audio Engineers Pty Ltd, 
342 Kent St, Sydney, NSW 2000. 

Shure VI5 Type II. System: moving magnet. 
Response: 20Hz to 25KHz, dB reference 
not quoted. Separation: better than 
25dB at IKHz. Output: 0.7mV/cm/sec. 
Tracking force: 0.75 to 1.5 grams. 
Compliance: not quoted. Stylus: 0.2 x 
0.7mil elliptical, user replaceable. Price: 
$90. Replacement stylus $44.40. 

Shure V15 Type 11-7. As above, but supplied 
with 0.7mil spherical stylus. Price:$90. 
Replacement stylus: $39. 

Shure M91E. System: moving .magnet. 
Response: 20Hz to 20KHz, dB reference 
not quoted. Separation: better than 
25dB at IKHz. Output: 1 mV/cm/sec. 
Tracking force: 0.75 to 1.5 grams 
Compliance: not quoted. Stylus: 0.2 x 
0.7mil elliptical, user replaceable. Price: 
$48. Replacement stylus: $34.20. 

Shure M93E. System: moving magnet. As 
above, except as follows: Output: 


1.2mV/cm/sec. Stylus: 0.4 x 0.7mil 
elliptical. Price:$39.Replacement stylus: 
$22.90. 

Shure M71-6EP. System: moving magnet. 
Response: 20Hz to 20KHz, dB reference 
not quoted. Separation: better than 
20dB at IKHz. Output: 1.24mV/cm/sec. 
tracking force: 1.5 to 3 grams. 
Compliance: not quoted. Stylus: 0.6mil 
spherical, user replaceable. Price: $21. 
Replacement stylus: $14.40. 

Shure M71C-EP. As above, except as follows. 
Output: 1.8mV/cm/sec. Tracking force: 
3 to 5 grams. Price: $19.50. 
Replacement stylus: $14.40. 

Shure M73G-EP. As above, except as follows. 
Output: 1,24mV/cm/sec. Tracking, 

force: 1 to 1.5 grams. Price: $21. 
Replacement stylus: $14.40. 

Shure M71EB-EP. As above, except for the 
following. Separation: better than 20dB 
at 1 KHz. Tracking force: 1 !4 to 3 grams. 
Price: $29.40. Replacement stylus: $21. 
Shure M55E-EP. System: moving magnet 
Response: 20Hz to 20KHz, dB reference 
not quoted. Separation: better than. 
25dB at IKHz. Output: 1.3mV/cm/sec. 
Tracking force: 0.75 to 2 grams. 
Compliance: 20 x 10*cm/dyne. Stylus: 
0.2 x 0.7mil elliptical, user replaceable. 
Price: $28.50. Replacement stylus: 
$19.80. 

Shure M44E-EP. As above, except for the 
following: Output: 1.8mV/cm/sec. 

Tracking force: 1.75 to 4 grams. 
Compliance: 15 x 10”*cm/dyne. Stylus: 
0.4 x 0.7mil. Price: $24.90. 

Replacement stylus: $17.40. 

Shure M44-5EP. System: moving magnet. 
Response: 20Hz to 20KHz. Separation: 
better than 25dB at IKHz. Output: 

1.4mV/cm/sec. Tracking force: 0.75 to 
1.5 grams. Compliance: 25 x 

10 -6 cm/dyne. Stylus: 0.5mil spherical, 
user replaceable. Price: $21. 

Replacement stylus: $16.50. 

Shure M44-7EP. System: moving magnet. Res¬ 
ponse: 20Hz to 20KHz, dB reference not 
quoted. Separation: better than 25dB at 
IKHz. Output:2.2mV/cm/sec. Tracking 
force: 1.5 to 3qrams. Compliance: 20 x 
10 “ 6 cm/dyne. Stylus: 0.5mil spherical. 
Price: $21. Replacement stylus: $14.40. 
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What does 
AR mean, 

“60 watts per channel”? 
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FREQUENCY IN HERTZ 

Continuous power output per channel at 0.5% distortion, phono preamplifier included, both channels driven 


In recent years, a 
variety of vague 
and irrelevant 
terms has been 
used by 

manufacturers to 
describe power 
output: music 
power, solid-state power, stereo power, audio power, 
transient power, transistor power, IHF power and others. 
The list includes terms invented by manufacturers and 
applied to their products alone, as well as standards of 
measurement known only to advertising copy writers. 
Acoustic Research accepts the definition of a watt given in 
physics texts: work done at the rate of 0.7375 ft.-lb./ 
second. We know of no “music watt” or “IHF watt” which 
science recognizes. AR amplifiers are rated exactly as we 
measure them, with both channels continuously delivering 
at least the rated power without exceeding our harmonic 
distortion limit of 0.5%, or our I.M. distortion limit of 
0.25%. The laws of physics and the nature of music 
require that power measurements, if they are to be 
meaningful, be made with a steady, uninterrupted tone, 



similar to the purest sound of a pipe organ; this is what 
continuous power means. AR amplifiers must deliver their 
rated continuous power at all frequencies to which the ear 
responds, not just at 1,000 Hz, where most amplifiers can 
deliver much more power than at the extremes of the range 
of hearing. Distortion measurements are made through the 
AR amplifier’s phono input because this is the way music 
goes through the amplifier—even though performance 
might be better with the preamplifier out of the circuit. 

The workmanship and performance in normal use of the AR 
amplifier are guaranteed for two years from the date of 
purchase. This guarantee covers parts, repair labour, and 
freight costs to and from the factory or nearest authorized 
service station. New packaging, if needed, is also free. The 
AR catalogue and complete technical data on any AR 
product are available free upon request. 

AR Amplifier Selling price $585. 



Acoustic Research Inc. 

Massachusetts, U.S.A. 

All AR audio equipment is on demonstration at the 
AR Music Room in the Sydney showrooms of the 
Australian Distributors. 


Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 

AR sound equipment may be purchased from the following Australian Dealers: 

N.S.W.: Magnetic Sound, Sydney. 29-3371. Photo Hi-fi, Sydney. 26-3234. Sydney Hi-Fi, Sydney. 29-1082. VIC.: Suttons, Melbourne. 

60-1201. Douglas Trading, Melbourne. 63-9321. S.A.: Sound Spectrum, Adelaide. 23-2181. A.C.T.: Homecrafts, Canberra. 47-9624. 

W.A.: Leslie Leonard, Perth. 21-5067. Alberts T.V. & Hi-Fi Centre, Perth. 21-5004. QLD.: Brisbane Agencies. Brisbane. 26-931. wo 9 /fp 
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RECORDINGS 


Eim 

Reviewed by Julian Russell 

J 


Tuneful piano studies—"very appealing disc " 


CELEBRATED PIANO ETUDES. Pianoforte 
Studies by Czerny, Moscheles, Moskowski, 
Szymanowski, Liszt, Pieme, Chopin, 
Saint-Saens, Rachmaninov, and Scriabin, 
played by Bernard Ringreissen. World 
Record Club Stereo S/4845. 


This disc might well surprise those buyers 
who think of piano studies in terms of dull 
five finger exercises, except for the 
well-known pieces by Chopin, Liszt and 
Debussy. By the way, an example by the last 
named is curiously missing in this collection. 
The two by Czerny, No 9 in E Major and No 
17 in A Minor, are sub-titled “The Art of 
Freeing the Fingers”. The first has music box 
prettiness, though no music box could ever 
recreate the fast running passages with the 
same smoothness as does Ringreissen here. He 
plays them both with superb technique and 
no matter how great the speed there is never a 
hint of a blur. The whole of the first side 
contains examples of the “School of 
Velocity” type of study and call for little in 
the way of forceful tone. Ringreissen’s 
playing of them is always graceful and 
sensitive. 

The Moscheles piece is pretty in an 
academic way; the three by Moskowski are 
little salon items. The Szymanowski, Op 4, 
No 3 in B Flat Minor is slower, its harmonies 
more significant. In this Ringreissen does little 
more than play the notes but he does this 
very nicely. His tone is more solid than in the 
previous studies but he communicates little or 
no sense of conflict in the music though he 
does succeed in conveying a sense of Polish 
melancholy. Liszt is represented by two of 
the “Etudes d’Execution Transcendante”, 
the first, No 5, being the well-known Feux 
Follets (Will o’ the Wisps). Ringreissen’s 
treatment is in the form of refined bravura - 
a sort of Cziffra without the tawdriness that 
artist so often displays. And compared to the 
works by the previous composers here is one 
who has something to say in the medium and 
knows just how to say it. The No 10 in F 
Minor is also beautifully played through a 
little more passion would have been welcome. 

The second side starts with the Etude de 
Concert by Pieme, another study in velocity 
for both hands but mostly the right. It has a 
fine full climax. Ringreissen opens the Chopin 
bracket with No 9 in G Flat Major from the 
second book, Op 25, and goes from this to 
the Op 10, No 5 in G Flat Major, better 
known as the “Black Note” study. This 
Ringreissen plays brilliantly. But I was less 
impressed by his handling of the No 10 from 
Op 12, “The Revolutionary”. This is rather a 
miniature affair more reminiscent of a scuffle 
than a revolution. (By the way, the nickname 
it has acquired was not given it by the 
composer.) 

The Saint-Saens contribution is his Op 
111, No 6, a toccata “after the Finale of the 


Piano Concerto No 5”. This is another study 
that goes at a terrific pace without hint of a 
falter or a stumble. It is difficult in a 
conventional way and always pleasant. 

Rachmaninov’s Etude No 1, Op 39 in C 
Minor splashes about to no very great 
purpose, though here again you will hear 
some lovely playing. The second 
Rachmaninov item is the stormy and restless 
No 5 in E Flat Minor from the same Opus. I 
thought this slightly smudged in places by the 
pedalling but otherwise it is the broadest 
performance of any. Scriabin’s Op 8, No 10 is 
a very attractive staccato piece with intriguing 
chromatic harmonies. His second Op 8, No 12 
in D Sharp Minor is very Chopinesque. 
Altogether the recital makes a very appealing 
disc for students and non-students alike. 

★ ★ ★ 

BARTOK. Concerto for Orchestra. 

KODALY. Dances of Galanta. The Chicago 

Symphony Orchestra, conducted by Seiji 

Ozawa. EMI Stereo OASD2531. 

I heard Ozawa conduct the Toronto 
Symphony Orchestra in London in 1965 
during the Commonwealth Festival of the 
Arts. The major work that night was Berlioz’ 
Symphonie Fantastique and I thought 
everything about the performance very brash. 
Just how much he has refined his style can be 
remarked in this often highly sensitive 
account of the Bartok Concerto. Refined, 
sensitive, but not lacking in vitality when that 
virtue is required. I can’t recall how long it is 
since I heard a recording by the Chicago 
Symphony. It must be a long time because I 
remember that the conductor at the time was 
Fritz Reiner. It is still a great orchestra and 
the Bartok Concerto is an excellent vehicle to 
display the skill and musicianship of every 
department. I enjoyed the whole performance 
enormously. To pick out the highlights, I 
thought the second movement - the 
Scherzando - quite wonderfully played in its 
carefully contrasted use of the different 
orchestral couplings with their lacy 
decorations exquisitely accented. 

Lacking was what I can only describe as a 
slight peasant tang, and this you hear in full 
measure in the Finale. In the third movement 
you have all the despair of a dying man - 
Bartok had a very short life expectancy when 
he wrote it - a haunted but still rebellious 
acceptance of obliteration. There is a trace 
here and there during the recording of 
pre-echo but nothing to worry about. To me 
one characteristic of Ozawa stands out - he is 
a much more subtle artist than his fellow 
Asian, the Indian Zubin Mehta. 

Worthy of notice is the luscious tone of 
the low strings in the folksong-like tune in the 
fourth movement and the true humour in the 
little melody that sounds French but is 
actually a mocking reference to Shostakovich. 
The Finale mentioned above has a 


Borodin-like barbarity but with an added 
touch of humour in the little fugatos. The 
whole movement goes at breakneck speed but 
without a discernible falter. It is as jolly as J. 
S. Bach in his most unbuttoned mood. A 
marvellously exciting Finale. The only rival 
performance of the Concerto with which 
Ozawa’s might be compared is the Solti. You 
couldn’t go wrong with either. 

In the Kodaly, the polychromatic scoring 
is done full justice by the richness of the 
recording. Ozawa’s vital rhythmic treatment 
never lets you forget that these pieces started 
out as folk dances, no matter how gorgeous 
the raiment in which Kodaly clothed them. 
Moreover he plays the whole suite with the 
end in view so that despite the many changes 
of tempo and mood his reading is one of 
mounting intensification. An exciting virtuoso 
performance in the very best meaning of the 
term. Very highly recommended. 

★ ★ ★ 

GERALD FINZI. Three sets of songs with 
words by Thomas Hardy sung by Robert 
Tear (tenor) and John Carol Case 

(baritone). Accompanist Howard 
Ferguson. Record Society Stereo S/6537. 

These songs are divided into three 

brackets, “Before and After Summer”, “Till 
Earth Outwears”, and “I Said to Love”. The 
settings of all of them are very English, much 
in the manner of Peter Warlock. They acquire 
a perfect wedding of text and music though 
never in the Wagnerian sense of “poetry 
fertilised by music”. Although Finzi lived 
from 1901 to 1956 this is not the kind of 
music you hear very much nowadays; indeed I 
know of no other composer who has written 
in this manner since the death of Warlock by 
his own hand in 1930. None of the Finzi 
songs recorded here, though always charming, 
and sometimes very moving to listen to, has 
the “devil” of a Warlock song, or his often 
wry humour. I think the record will have 
more appeal to musicians of my generation 
than to those of a later one. 

Most of them are on a modest scale - 
there are 23 songs in all on the disc - and the 
biggest, and most ambitious, and perhaps for 
this reason, one of the least successful, is 
“Channel Firing”, a poem inspired by the 
First World War. It seems to me a little 
beyond the range - no pun intended - of a 
miniaturist like Finzi. The magnitude of the 
poem undoubtedly moved him but, to my 
mind, too mildly. According to the evidence 
provided by this recital Finzi added nothing 
to the development of the English song since 
Warlock. We had to wait for Britten to do 
that. But what Finzi does say he always says 
eloquently and in a most gentlemanly 
manner. The accompaniments, sometimes 
very elaborate, often elegantly simple, are all 
delightfully played by the accompanist, and 
the songs are all sung with considerable polish 
by both the tenor and the baritone. 

★ ★ ★ 

BRAHMS. Piano Concerto No 2 in B Flat 
Major. Sviatoslav Richter (piano) with the 
Orchestre de Paris conducted by Lorin 
Maazel. EMI Stereo OASD2554. 

After Arrau’s beautiful performance of 
this concerto that I reviewed so 
enthusiastically last month it may seem 
repetitious to greet another with similar 
warmth. I feel at a total loss to recommend 
one at the expense of the other in anything 
but minor details. But I can state without 
hesitation that the EMI recording has a 
slightly richer acoustic that the Philips. And 
one more solid point in favour of the EMI is 
that, unlike the Philips, which is put out in a 
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boxed set containing both the first and 
second concertos the Richter disc can be 
bought separately. And I liked Arrau’s second 
concerto a good deal more than I did his first. 
Arrau and Richter have slight differences of 
opinion as to details but both their readings 
are indubitably valid. Further than that I 
think it would be unprofitable to carry the 
comparison. The piano tone in the Richter 
disc is irreproachably faithful and the balance 
between soloist and orchestra perfect. I was 
surprised by one feature of the EMI 
recording. As a rule French orchestras are not 
very happy playing Brahms. In awarding him 
what they think is the right weightiness they 
tend to become a little congested in the inner 
parts. They seem a trifle at odds with him 
temperamentally in the moments of more 
massive orchestration and not always in 
complete sympathy with his dialectical style. 
But not here. The Orchestre de Paris improves 
with every recording I hear of it and in this 
concerto under Maazel they are in really fine 
form. If I were forced to state a preference 
for one instead of the other I would award a 
shade to Richter. He is perhaps slightly 
more resourceful in his changes of sonorities. 
But then, to cancel this, you have Arrau 
giving an even more rapt account of the 
wonderful piano entry in the slow movement 
than does Richter. Both are magnificent 
performances - and recordings. I can only 
quote MacHeath in “The Beggar’s Opera”: 
“How happy could I be with either were 
t’other dear charmer away”. 

* ¥ * 

TCHAIKOVSKY. Overture 1812. 
RACHMANINOFF. Spring Cantata; Three 

Russian Folk Songs. New Philharmonia 

Orchestra, the Cathedral Choir and 

Children’s Choir of St Ambrose, Central 

Band of the Royal Air Force, Guns of the 

King’s Troop, Royal Horse Artillery and 

Russian Church Bells. Conducted by Igor 

Buketoff. RCA Stereo LSC3051. 

This is another disc I didn’t look forward 
to playing with very much excitement. 
Especially as it is described on the sleeve as a 
“dramatic new version” and “with choruses 
adding the original famous Russian songs and 
chants which Tchaikovsky used as themes for 
this work”. I expected something of 
overwhelming vulgarity and was again 
pleasantly surprised. The choruses are 
astonishingly unobtrusive and seem to come 
at exactly the right places, the children’s 
voices sound very innocent and charming. The 
cannon explosions are dubbed on and emerge 
a little soggy, but the bells, still hanging, 
according to the sleeve notes, in a Russian 
cathedral are much more impressive and carry 
much more conviction than the tubular 
chimes used regularly in an orchestra. 
Altogether, the choirs, orchestra, bands and 
bells make a fine sounding ensemble. 

I have never heard the Three Russian 
Folksongs arranged by Rachmaninoff before. 
They are attractive pieces scored for various 
orchestral and vocal combinations. The first, 
Across the Swift Little River, scored for 
basses and orchestra, is very pleasing and 
atmospheric. The second, Oh, You Vanka, is a 
love lament for contraltos with orchestral 
accompaniment, an attractive oboe counter 
theme and some very sensitive orchestral 
writing. The third. My Powdered Rosy 
Blushes has contraltos and basses in a vigorous 
and very Russian sounding melody with an 
accompaniment that grows more and more 
elaborate as it goes on. It is a very spirited 
little item and all three make a pleasing, if 
modest, bracket. 

The Spring Cantata I also heard for the 
first time, and this is not surprising because. 
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according to the sleeve, it is recorded here for 
the first time. The solo baritone part is sung 
by Australian John Shaw with a supporting 
choir and orchestra. Shaw’s voice is nowadays 
very much more refined than it wa^.ind in 
this work he manages to endow it witn a truly 
Russian flavour. He has lost the cavernous 
quality of former days and sings with 
unmistakeable authority. Shaw has developed 
a fine sense of drama that is never allowed to 
make his production unsteady. He sings, by 
the way, in what sounds to me very good 
Russian. The Cantata sounds a little dated 
nowadays but enjoyable for all that. There is 
a splendid, exciting climax before the more 
lyrical ending. The performance is good, and 
altogether the work shows considerable 
Rimsky-Korsakov influence. A text of the 
words of the three songs and the Cantata 
would have been welcome, but all four are 
described at length in the sleeve notes. 

★ ★ ★ 

BEETHOVEN - Symphony No 9 (Choral) in 
D Minor. The London Symphony 
Orchestra and Chorus with Heather Harper 
(soprano), Helen Watts (contralto), 
Alexander Young (tenor) and Donald 
McIntyre (bass) conducted by Leopold 
Stokowski. Decca Phase 4 Stereo 
PFS4183. 

I must confess that it was with some 
trepidation that I put this disc on to my 
turntable. What outrages, I thought, would 
this conductor, so unpredictable in his 
strongly individual — and, alas, only too often 
distorted - performances wreak on this 
sacred script, especially when encouraged by 
the recording techniques of Decca’s Phase 4! 
But I admit without hesitation I was more 
than pleasantly surprised. Stokowski rivets 
the attention from his very first bars. These 
bars, by the way, are taken unusually fast. 
They sound dramatic rather than mysterious. 
There is no hint of a mighty hand shaping 
form out of chaos. Yet Stokowski’s treatment 
is immediately impressive. And from there on 
no liberties are taken with the composer’s 
intentions. There is nothing freakish about 
the conductor’s interpretation. Nor is Phase 4 
used to emphasise the role of orchestral 
soloists unnaturally. 

True, Stokowski could not resist the 
temptation to rescore the coda of the Finale 
with a trumpet doing very odd things, and 
purists might well shudder at this sacrilege. 


There are also a few other minor points in the 
interpretation with which some might 
disagree, though none are really vital to the 
undoubted success of the performance. And 
none of these is likely to prejudice those in 
the habit of buying Phase 4 recordings to 
show off to their friends - and to themselves 
- the quality of their high fidelity equipment. 
The vocal soloists all contribute generously to 
the general success, and choir and orchestra 
are fine. True classicists will naturally turn to 
more orthodox conductors for their account 
of the symphony, but the world is full of 
other kinds of enthusiasts, not quite so 
demanding on textual immaculacy, and I 
expect many of these will be pleased with this 
issue. 

★ ★ ★ 

BEETHOVEN - Piano Concerto No 3 in C 

Minor. Daniel Barenboim and the New 

Philharmonic Orchestra conducted by 

Otto Klemperer. EMI Stereo OASD2579. 

Here is a performance as profound as it is 
unusual. It is full of surprises but none of 
them in the distorting manner of Stokowski. 
Thus despite the unorthodoxly slow tempo of 
the first movement the sheer magnetism 
generated by this partnership of Spring and 
Winter - I am referring to the soloist and 
conductor without any desire to offend - 
holds one, or it did me, spellbound. 
Barenboim’s subtle nuancing of both 
sonorities and dynamics offer enchantment in 
every bar. And it is not too fanciful to 
imagine the great Klemperer, who, by the 
way, with some justification has acquired the 
sobriquet of Kl’Empereur, encouraging him 
with paternal pride. Their idea of just how the 
concerto should go may not be everyone’s, 
but I found it quite bewitching. 

The meditative beauty of the Largo has 
total commitment on the part of Barenboim 
that cannot fail to communicate itself to any 
responsive listener. And the final Rondo, 
again a shade on the slow side, loses none of 
its bounce at this tempo. All mechanical 
features of the recording are faultless - 
balance, fidelity and tonal quality. The range 
of dynamics is wide but not unwieldy. Some 
of Barenboim’s passages are hardly louder 
than an unuttered thought. And at this level 
of adjustment the fortissimos are still loud 
enough to assert themselves in the right way. 
Most readers will have already heard many 


different recordings of this concerto but here 
is one that is not only excitingly new but 
demands rethinking of the whole work. I 
found it all quite irresistible. 

★ ★ ★ 

SATIE. Piano Music (Vol 2). Played by Aldo 
Ciccolini. EMI Stereo OASD2603. 

There are 49 little pieces on this disc, 
some with conventional titles, such as Three 
Sarabandes and The Puppets Are Dancing, 
others with such nonsensical labels as The War 
Song of the King of the Beans, Tiresome 
Peccadillos, Unappetising Chorale, and 
perhaps to cap them all, Sketches and 
Exasperations of a Big Boob Made of Wood. 
Nowadays it is trite to describe Satie as a 
better wit than a composer, though there is 
undoubtedly much truth in the assertion. No 
longer does Constant Lambert’s extravagant 
praise of Satie’s music carry very much 
weight, or even any weight at all. But it is 
indisputable that though his verbal wit 
sparkled unforgettably - and the same wit 
occasionally turns up in his music - he is 
chiefly remembered today as a composer who 
had an enormous influence on post-Debussy 
composers in France. Ciccolini is, to my 
mind, the perfect interpreter of this enigmatic 
man’s music. His touch is delightfully clear, 
his technique always assured, and there is 
about everything he plays a clarity of thought 
that matches Satie’s music, if not his 
odd-sounding titles. The piano tone is 
recorded with complete fidelity and this 
volume, together with its predecessor, might 
well become collectors’ items one of these 
days. 

★ ★ ★ 

TCHAIKOVSKY - Violin Concerto in D 
Major. 

SIBELIUS - Violin Concerto in D Minor. 
Kyung-Wha Chung with the London 
Symphony Orchestra conducted by Andre 
Previn. Decca Stereo SXLA6493. 

Korean violinist Kyung-Wha Chung is 22 
and two years ago she won the first prize in 
America’s most important competition for 
violinists, the Leventritt. It was a joint award; 
her young rival Pinchas Zukerman, sharing the 
prize with her. The first thing to strike one 
about her performance of both concertos is 

(continued on page 105) 


AUDIOSOUND A.M. 100 Wide Range Tuner 



THE ALL AUSTRALIAN BAND 

WHEN YOU BUY A TUNER, YOU DON’T WANT TO PAY FOR ANY UNNECESSARY EXTRAS — GIMMICKS 
AND GADGETS THAT YOU CAN’T USE: F.M. STEREO RECEPTION, AUTO-TUNERS, ETC. 

WHEN YOU BUY A TUNER. YOU WANT ONE BUILT FOR THE AUSTRALIAN CLIMATE AND ABLE TO PULL IN 
ALL OF YOUR FAVOURITE STATIONS. 

THE AUDIOSOUND A.M.100 Mk. II IS ASSEMBLED IN AUSTRALIA, DESIGNED BY AN AUSTRALIAN AND 
BUILT FOR AUSTRALIA. IT RECEIVES ON THE A.M. BAND, THE ONLY ONE USED EXTENSIVELY THROUGHOUT 
AUSTRALIA. WANT TO KNOW MORE? THEN, PHONE OR WRITE TO: 

AUDIOSOUND ELECTRONIC SERVICES 

35 HEATHER STREET, COLLAROY PLATEAU, NSW 2098. Phone 982 1147 
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New release of Magnetic 

Partriflnpc These exce,|ent hi - fj stere ° 

VHl II Illl|w9 magnetic pick-up cartridges 
will play all monophonic and 
stereophonic microgroove 
records. 



The cartridges feature 
ES-70E 

Frequency response : 10cps-30kcs 

Output Voltage : 4MV 

Tracking Weight : 0.7-2GMS 

Stylus : Diamond 

Elliptical 


ES-70F 

Frequency response : 10cps-30kcs 

Output Voltage : 4MV 

Tracking Weight : 0.7-2GMS 

Stylus : Diamond 

Conical Stylus 


ES-70S 

Frequency response 
Output Voltage 
Tracking Weight 
Stylus 


15cps-25kcs 

5MV 

1 -2.5GMS 
Diamond 
Conical Stylus 




Goldring Dust Pickup 

Static Is considerably reduced by the all metal 
construction and features the only dust 
pickup with Its own lowering device. 

And does not have to be removed to change discs. 
Supplied with anti-static fluid 
adhesive plate and additional roller. ^ 


Stylus Inspection Mirror with Brush 
is a Need for Every Hi Fi Enthusiast. 

Now you can inspect your stylus furnished 
within the cartridge with the “Stylus Mirror”. 
You will be able to see the enlarged stylus tip 
In the concave mirror to check for: 
dust which can be removed with the brush 
and check the centre position of the stylus In 
the cartridge. 



Tape Eraser 

This tape eraser Is different from 
customary ones in that It has been 
developed to operate from batteries 
so as to provide a handy and compact unit. 
Accordingly you can erase cassettes 
or 8-track cartridges easily as well as 
reel to reel tapes. 

Specifications: 

Cabinet material : plastic 

Size : 4V4" x 3V2" x 2V2" (approx.) 

Power Source : 6 volts 


GE.P563 



Distributed by 

Goldring 
Engineering 
(A’asla) Pty. Ltd. 

NSW 443 Kent St Sydney 2000 Tel 29 5802 
VIC 162 Pelham St Carlton Tel 34 5105 
QLD 415 Adelaide St Brisbane 4000 Tel 23 247 
WA 32 Northwood St Leederville 6007 Tel 84 988 
SA 207 Flinders St Adelaide 5000 Tel 51 5117 


I 1 

j Send coupon for more details to: j 

| 443 Kent St, Sydney 2000. Tel 29 5802 

I Name. j 

• Address.. 

j ..'.Postcode. I 
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GOLDRING CONDENSER MICROPHONES 



Model EX 220:- 

Unl-directional (cardlod) 

Frequency response:20cps - 20kcs 
Impedance: 50K or 60012 
Power supply: 1.5V DC Torch Cell. 
(Mounts Inside case.) 

Case: Diecast aluminium 
With fly-off cradle & on-off switch 


First release in Australia incorporating Electret Type System — 


excellent quality for both recording and stage 



Model EX 193: 

Omni-directional 
Frequency response: 20qps - 20kcs 
Impedance: 50K or 600ft 
Power supply: 1.5V DC Torch Cell. 

(Mounts inside case.) 
Case: Diecast aluminium 
With fly-off cradle & on-off switch 


Stereo Headphones 

Unisound Ms450-V: 

Professional type with separate volume controls enabling 
sounds to be adjusted to the optimum level. All outside 
noise is eliminated by thick soft earpads. Adjustable 
padded head band. Frequency range: 20cps - 20kcs. 
Matching impedance 4-16 ohms, maximum input 0.5W. 
Cord length 15 feet. Weight 16.7 ozs. 


Unisound MS45-V: 

Professional type. Due to the employment of volume 
controls Incoming sound waves can be adjusted as required. 
All outside noise is eliminated by thick soft earpads. 
Adjustable padded head band. Frequency range 20cps - 
18kcs. Matching Impedance 4-16 ohms, maximum input 0.5W. 

Cord length 15 feet. W#>ght 16.7 ozs. 


Distributed by 

Goldrlng 
Engineering 
(A’asia) Pty. Ltd 


Send coupon for more details to 


443 Kent St, Sydney 2000. Tel 29 5802 
Name. 

Address. 

.Postcode 


NSW 443 Kent St Sydney 2000 Tel 29 5802 
VIC 162 Pelham St Carlton Tel 34 5105 
OLD 415 Adelaide St Brisbane 4000 Tel 23 247 
WA 32 Northwood St Leederville 6007 Tel 84 988 
SA 207 Flinders St Adelaide 5000 Tel 51 5117 
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read what the experts 
have to say about the 

GOLDRING LENCO GL75 


PERCY WILSON 



Manufactured by Goldring Manufacturing Company (GB) 
Ltd., 486-488 High Road, Leytonstone, Lond c^h? 11 
Manufacturer's specifications: TURNTABLE 
200/240 V. 50Hz. Mains switch fully clicf 
4-pole constant velocity motor (15 VA) 
variable speed adjustment. Adjustable stoi 
45 and 78 rpm. 9 lb. non-magnetic dyn? 
turntable. Wow and flutter measured, aci 
spec., 0.06%. Rumble measured, according ? 

-60db. Speed variations + 0.2% for 10% m, 
change. Automatic disengagement of Idler whee' 
sions: front to back: 13in. Side to side: 15 in. 
TRANSCRIPTION ARM: Pickuparm withcounter-bJ 
weight and bias compensatibn (anti-skating) adjustn' 
Knife-edge bearings. Stylus pressure adjustable from G? 
to 5 grams., with slidinq weight. Minimum stylus pressure 
0.5 gram. Removable lightweight pickup headshell. Total 
length of pickup arm: 12.4 in. Tracking length (distance 
from pedestal to centre of turntable) 8.3 in. Overhang of 
stylus 0.675 in. Total adjustment for stylus position: 
Vt in. Offset angle: 23° 12'. Tracking error + 0.8°. Can 
accommodate any cartridge. Hydraulic lowering device. 

I have now had one of these transcription units 
on test for over six months; and some of my 
professional colleagues have made independent 
assessments which agree with mine. So, let rn^ 
not beat about the bush, but declare my vej^j! 
straight away. This is, quite simply, t^ 

G L.75 is easily the best integrated turr^ 
arm unit that the partnership betwjgj 
Goldring have yet produced. 

This is, of course, a mouthil 
ship's products have loi 
in the front rank. I h, 
in declaring tha. 
reckoned with ir[ 
cumstances, anyv] 

Having made tha 
not merely of f« 
justify it by stati 1 
tests. In this I s 
cription that can 
ifications. I shall only col 
the performance. 

First of all, I must refer to 
features. This is the facility 
tinuous variation of turntable speed. 
icians and others who have the ability to 
perfect pitch, this is a unique advantage. Nc? 
other turntable I know has this facility. 

It is secured by having a drive through an idler 
wheel which travels across the radius of the 
turntable. This idler wheel rotates about a hor¬ 
izontal axis and its plane is vertical. It is some 
times thought that any rumble vibration should 
not affect the mono output. But this is a too 
hasty and wrong opinion. In practice this type 
of design in which the idler wheel is at right 
angles to the turntable is more prone to rumble 


possibility of rumble all right, but I also found 
that the makers' recommendations had indicated 
the answer. In the first plac$ the motor plate 
jiust be mounted, as specified, on a motor board 
£t % inch thick. Do not on any account go 
|% If the motor board in your cabinet 
aJs , then stick a sheet of Celot^x 
^any natural resonance. 

^taken in mounting; 
possibility of 
lis report 
er- 


vital, 


pri 

of accl 
vertical or 
the order of 
to 400mgm. whicl 
scription arms only a 
There is ample provisionTik^irring the lateral 
balance which is so important for achieving 
stability in tracking and freedom from vibration 


er 

C - of 
he 300 
’rd in tran- 


lateral effect. This latter feature has an additional 1 
advantage: it enables the centre of gravity of the 
whole arm system to be lowered almost to the 
level of the record surface. 

The counterweight is also decoupled by a com¬ 
pliance from the tone-arm proper in order to 
mitigate some possible low frequency resonance 
effects. I have never been altogether persuaded 
as to the necessity of this feature, though I 
suppose it must be all to the good if it reduces 
the possibility of 'judder'. You know what I 
mean: the liability for the whole system to 
ddejpat the outer grooves at the very light 
ights which some people advocate. 

aying weights below 1 to VA grams 
k k w, undesirable. As an exercise, I 
o Va gram and in some circum- 
^ gram; and this arm is capable 
^sonably down to Va gram. But 
at to go below about 1 (jram 
flaying conditions especially 
been scrupulouslycleaned 
posits which come from 
§l£l household sprays (in- 

riticism of the specif- 
■wyium operating conditions 
j.vijvpossible to maintain as 
^V-8° for the tracking error 
in. and 6 in. with a 9 in. arm 
f2in. arm). An angular offset 
quite the optimum value. I 
imatical analysis of this as long 
?25; and mathemtics does not 

WBBsmror of statement (which should 
1 ‘ not of serious importance in 

possible with a 9 in. arm (bearing 
r o reduce the tracking error to less 
’everywhere and that is adequate in re¬ 
laying even with a bi-radial (elliptical) 

particularly like the lowering device. One just 
r flicks a lever and hydraulics do the rest, placing 
the stylus ever so gently into the groove; and the 
lever is in a forward position and not tucked 
close to the arm bearing, as it so often is in other 
designs. The anti-skating device is the familiar 
thread and weight system which seems to have 
become standard nowadays. It is effective, if a 
little clumsy. 

SUMMARY: On the whole the Goldring GL.75 
turntable/arm combination is a well thought out 
and reliable design, capable of tracking a suitable 
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(Classical Records.cont.) 

her consistant refinement. She has a smallish 
tone of enchanting sweetness, and phrases 
beautifully yet without overburdening her 
interpretation with extravagant emotionalism. 
And she adds to these virtues an infallible 
technique that deals with the most difficult 
passages with absolute absence of any 
noticeable effort. If her version verges on the 
pretty, this makes a refreshing change from 
too dramatic an exercise. 

Another admirable feature of the 
performance is Previn’s sympathetic handling 
of the orchestral part. When playing with the 
soloist he is careful never to overwhelm the 
young woman. He wins from his fine 
orchestra the transparency of tone and limpid 
detail of a great chamber orchestra. When he 
has the orchestra on its own he builds up 
forces that remove any fears that the 
ensemble is made to sound too pastel-shaded. 
From what I have written I shouldn’t like you 
to get the idea that the violinist's performance 
is without passion. There is passion in plenty, 
but of a virginal kind. 

Her performance of the much more 
difficult Sibelius work is delivered in a spirit 
of grave young scrutiny - and modest 
approval. The whole has an entrancingly fresh 
appeal. And here again the London 
Symphony under Previn provides an 
exemplary accompaniment. The Finale of the 
Tchaikovsky goes as fast as I’ve ever heard it 
played, and never more clearly. The Finale of 
the Sibelius demonstrates that not the least 
among Miss Kyung-Wha Chung’s many gifts is 
a very vital sense of rhythm. Recommended 
to all who are ready to accept this unusual, 
but indubitably a connoisseur’s, account of a 
well contrasted and exciting coupling. 

* * * 

SIBELIUS - Symphony No 5 in E Flat 

Major. Symphony No 7 in C Major. The 

Halle Orchestra conducted by Sir John 

Barbirolli. World Record Club Stereo 

S/2804. 

This coupling offers Sibelius in two very 
different stages of his development. The Fifth 
is an expansive work, a radical departure from 
his highly concentrated, dour Fourth which is 
perhaps his greatest symphony of all. The 
Seventh is a leaner work altogether, bared 
down to its bones but still retaining an epic 
quality of true symphonic stature despite its 
comparatively short duration. It was Sibelius’ 
last work, for he wrote nothing during the last 
25 years of his life, though rumours persisted 
for years that there was an Eighth Symphony 
unpublished at the time of his death in 1957, 
a rumour that so far is unconfirmed. 

It is a curious fact that great composers, 
indeed great creative artists in all media, tend 
to simplify their work as .they age. In music, 
one has only to recall Wagner’s Parsifal, the 
posthumous quartets of Beethoven, Strauss’ 
Metamorphosen and countless other autumnal 
examples of the creative artists’ work. 
Shakespeare’s “The Tempest” is an example 
of the same thing in another field. 

Barbirolli’s treatment of both these 
symphonies is rather more romantic than I 
imagine the composer intended, though this 
does nothing to destroy interest, and so far as 
I am concerned enjoyment in his 
interpretations. Perhaps he sacrifices some of 
the mystery that can be exploited in both 
symphonies and the phrasing lacks typical 
Sibelian tautness. Yet there is nothing lax 
about Barbirolli’s treatment. His grasp of logic 
and syntax is always assured in works that are 
as dialectically reasoned as any composed 
during the first quarter of this century. And 
although I use the adjective “romantic” I do 


not mean to imply that any sentimentality 
intrudes. Sibelius’ northern bleakness gives 
way to Barbirolli’s generous southern warmth, 
but the skeletal structure is never warped. The 
engineering is excellent, and at the World 
Record Club’s economy price to members I 
think the disc well worth recommending. 

* * * 

DVORAK - Symphony No 1 in C Minor, 
“Bells of Zlonice”. London Symphony 
Orchestra conducted by Istvan Kertesz. 
World Record Club Stereo S/4844. 

It is not so long ago that this disc, together 
with all the other Dvorak symphonies played 
by the LSO under Kertesz, was issued in 
Australia by Decca at a top price. Now it can 
be bought by club members at the World 
Record Club’s economy Figure. It is a very 
early work which, only by luck, escaped 
destruction by its composer. It is, however, 


by no means insignificant for that reason. The 
symphony already bears evidence of the 
composer’s later, highly individual style. You 
have much brilliant scoring, full of colour, for 
the orchestra. And if the working-out sections 
don’t display all the resource which the 
composer was soon to acquire, they are still 
interesting in their own right. 

The symphony was not performed for the 
First time till 1936, 32 years after Dvorak’s 
death. As a rule he revised such early works, 
tightening up their construction and adding 
counter-themes to give the work added 
interest. This didn’t happen to his first 
symphony for the simple reason that Dvorak 
never heard it performed. There is nothing 
condescending in Kertesz approach to the 
music. It is obvious from the splendid playing 
of the orchestra that every care was taken in 
its preparation. And Kertesz is a conductor 
with a quite outstanding affinity for Dvorak’s 
music. ® 
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DIGITAL CLOCKS 240V, 2W 
12 Hour, plus Seconds. 
Dimensions 169 x 72 x 
79mm. SPECIAL—$11.75. 
Pack and Post, 60c. Also 
new models 24 Hr type from 
$16.60. 
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KMI CONDUCT Oft PACKS 

SILICON AyGKRMANIUM 
10—Low noise Audio 

BriT. ,c : *i.«. 
'•"tsfcrr. : imi 

10—Audio Typo «lml- 
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ALL SINCLAIR AMPLIFIERS 
STOCKED 

PRINTED CIRCUIT SOARDS 

For E.A. Projects. 

1 Watt Philips 1C. 

Soard 65c. 


■ASIC POWER 

Supply Kit 6-12V. Contains 
Transformer. Rectifier. Capa, 
dtor and Instructions. 
$3.99. P. and P. 50c. 



TRIO COMMUNICATION 
RECEIVER MOOEL 90-5905 

$17$ 

4 band receiver covert no 
550 Kc/s to 80 Mc/s con¬ 
tinuous and electrical band- 
spread on 10. 15. 20. 40 
and 80 metres. 8 valve plus 
7 diode circuit, 4/8 ohm 
output and phone jack. 
SSB-CW • ANL • Variable 
BFO • S meter • Sep. 
bandspread dial • IF 455 
Kelt • Audio output 1.5 
W. • variable RF and AF 
gain controls. 115/250V. 
A.C. Mains. Beautifully de¬ 
signed. 

#TiRB 9P«SiSr HOi,B 


$4.95 


AUDIO AMPLIFIER 
MOOLUES AND KITS 

1 watt to 100 watt 
1 w 1C kit . . . . 55.90 

lOw Kit.$11.00 

Mullard 10/10 Kit. com¬ 
plete .$72.00 

Also Tuner Kits. 




7W Stereo Amplifier. 50- 
20.000 Hi. In oiled timber 
Cabinet. $34.50 Complete. 
Plus 51.00 Post and Pack. 

BFB 455 . 38c 

SFB 455A. 68c 

SFD 455B. 80c 



SMALLEST RADIO KIT 
IN AUSTRALIA 

i s/Bm x i s/9 x is/iem 
Usee 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit end 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tions $6.75. 25c Pack-Post. 

ftatterlee required: 2 Mar. 
cury Cells Type RM675. 



TRANSISTOR RADIO KIT 
$ Silicon Translators and 
complete with Instruction 
book, carrying case and ear- 

special* Price .. . . $10.29 

^ mrrB ” 8 



SPECIAL MODEL I 1 
-flST- 


0 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE with Instructions. 
Carrying Cast and ear- 

f Rhone. 916.90. Wired, 
ested fie JO. Post and 
Pack 75c. 


9 


J 


■OY9* CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and Instruc¬ 
tions. 

$2.50 plus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to • one 
Transistor Radio. 

91.50 Plus Battery. 


WILLIS TRADING CO. 

6.P.O. Bo* X2217, PERTH, W.A. 6001 

445 MURRAY STREET, PERTH Telephone 21 7609 
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Model 500 with ceramic cartridge was $103 — now $84.50 
Model 500 with 850 magnetic cartridge was $114 — now $99.50 
Model 600 with ceramic cartridge was $114 — now $94.00 
Model 600 with 850 magnetic cartridge was $125 — now $109. 

Mini-module turntable now becomes-just $53.00 


BSR McDonald prices down. 

BSR McDonald continue to triple test every turntable. 


Every BSR McDonald automatic turntable is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That’s why BSR service calls are the lowest in the 


industry - and perhaps that also explains why BSR 
sells more turntables than anyone else in the world. 

The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 


Features such as 

• Dynamic anti-skate control applies 
continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 
to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record is played. 

• Dynamically balanced 4-pole 



induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

• Tubular aluminium tone arm is 
perfectly counter-balanced both 
horizontally and vertically. 

• Resiliently mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

• Tone arm is jam-proof even if it is 
held during the cycling operation. 

• Clip-in cartridge holder, provides 
universal mounting and quick 
change. (Optional). 



BSR A’Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 


Wholesale Distributors Goldring Engineering (A’Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSR-PI 12 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional and Classical Organ 


HIS LAND. Cliff Richards and Cliff Barrows, 
with the Ralph Carmichael Orchestra 
and Chorus. Stereo, EMI Columbia 
SCXO-6443. 

Interest: Religious motion picture score. 
Performance: Professional plus. 

Quality: Very clean. 

Stereo: Excellent. 

Those who have seen the new film “His 
Land”, sponsored by the Billy Graham 
organisation, will need no further 
introduction to the music on this sound track 
album. I can well imagine that they will need 
no great inducement to buy, either. 

For those who have not seen the film - 
and I am one of them - Cliff Barrows sets the 
scene with a narration of the Jewish prophet 
Ezekiel’s vision of the valley of dry bones. 
Then follows, in music and song, a 
contemplation of the land of the Messiah, 
leading to a proclamation of the Messianic 
reappearance and the Hallelujah Chorus. 

In the score you will discover several 
Ralph Carmichael compositions and 
arrangements which have received a good deal 
of air time of late: “The New 23rd”, “Keep 
Me Where Love Is”, “He’s Everything To Me” 
and (the new) “Halleluiah Chorus”. If you 
have formed a dislike for some of these 
numbers, based on their re-presentation by 
other groups, let me assure you that this 
won’t be a reason to dislike them in the film 
and in this album. 

Their presentation by Cliff Richards, Cliff 
Barrows and Ralph Carmichael leaves no 
doubt as to the devotional intent behind the 
modern settings. 

This is film score material and it sounds 
like film score material - but I think yo.u’ll 
like it. (W.N.W.) 

* * * 

LET THE LOWER LIGHTS BE BURNING. 
The Old Fashioned Revival Hour 
Quartet. Stereo, Word WST-8477-LP. 
(Available from Sacred Productions 
Aust, 181 Clarence St, Sydney and other 
capitals). 

Interest: Gospel favourites. 

Performance: Conventional but bright. 
Quality: Clean. 

Stereo: Normal. 

Very well-known because of its radio 
broadcasts worldwide, the Old Fashioned 
Hour Quartet comprises John Lundberg, Jack 
Coleman, Ken Brown, Arthur Jaissle and 
pianist Rudy Attwood. Each is a fine singer in 
his own right but individuality is suppressed 

iiiiiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiitiMiiiiuiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiMiiiiiiiiiiiiiiii 

Reviews in this section are by Neville 
Williams, Jim Rowe, Harry Tyrer, Gil 
Wahlquist, Phillip Pik. 


to achieve a precise, smoothly integrated 
sound. And herein lies their appeal. They 
employ no gimmicks, no special arrangements 
and even pianist Rudy Attwood never strays 
far from the basic melody line. 

The hymns: A Shelter In The Time Of 
Storm - My Latest Sun Is Sinking Fast - 
Farther Along - A Glorious Church - does 
Jesus Care? - Beneath The Cross Of Jesus - 
Hark, Ten Thousand Harps And Voices - 
More About Jesus - Let The Lower Lights Be 
Burning — Thy Word Have I Hid In My Heart 
- Spirit Of God, Descend Upon My Heart - 
Sunlight, Sunlight. 

Well sung, well recorded and sure to 
appeal to the over twenty-fives. 
Recommended. (W.N.W.) 

¥ * * 

DAVID REEVES at the Grand Organ, Sydney 
Town Hall. Mono, Unison, BRC-011. 
(From AAVR, 87a Mullens St, Balmain, 
2041.) 

Interest: Organ, organist, music. 
Performance: Accomplished. 

Quality: Good. 

To those interested in the classic organ, 
and particularly to Sydneysiders, the grand 
organ in the Sydney Town Hall holds a 
particular fascination. However, as often as 
not, recordings made of it turn out to be 
rather disappointing, either from the technical 
aspect or by reason of an unsatisfying 
performance. 

Neither is to be wondered at. One of the 
features of this double-fold album in which 
the disc is packaged, is a page of specifications 
of the huge instrument; it is complicated 
enough to read, let alone to master. On the 
front is a full colour photograph of the pipe 
facade and, on the rear, a large photograph of 
the 5-manual console, with David Reeves in 
attendance. 

And the performance? I certainly don’t 
think that this will disappoint. The artist’s 
familiarity with the instrument and the 
acoustic environment is very apparent. His 
program: Prelude and Fugue in C Major (J. S. 
Bach) - Prelude and Fugue in G Major (J. S. 
Bach) - Sonata in E Flat Minor, First 
Movement (Rheinberger) - Symphony No 5 
in F, First Movement (Widor) - 
Improvisation (Reeves). 

I gather that the release recording is the 
end product of several sessions commencing 
about 6 am on Sunday mornings, when there 
was the least risk of noise from either inside 
or outside the auditorium. Twov complete 
recording chains were used. One was for 
stereo; the other was for mono, using a single 
microphone located about 40ft above the 
floor and 40ft back from the pipes. The mono 
set-up gave the best music for the least 
mechanical noise from the instrument and 
was selected for use on the disc. 

Initially the enormous output from the 


organ caused overload of the recorder’s early 
stages, requiring pads at the input. I am 
assured by recording engineer, Malcolm Able, 
that the recording as heard is now free from 
any form of compression and that the full 
dynamic range of the performance has been 
retained. 

In short, for those who are keen on the 
classic organ, this is a recording which is well 
worth a hearing. But it would be too 
ponderous for those who enjoy the organ in a 
lighter role. (W.N.W.) 

* * * 

SOMETIMES I JUST FEEL THIS WAY. 
Ralph Carmichael. Stereo, Light Records 
LS-5542-LP. (From Sacred Productions 
Aust, 181 Clarence St, Sydney and other 
capitals.) 

Interest: Gospel, rhythm upmost! 
Performance: Effective in its own way. 
Quality: Clean. 

Stereo: Lots of separation. 

I recall a scene in the film “Fantasia” 
where the orchestra started spontaneously to 
“have fun”, before the arrival of the 
conductor, Leopold Stokowski. 

In his notes, Ralph Carmichael says that, 
during serious recording sessions, he and his 
orchestra have often felt just like that. 
They’ve started to improvise on one Gospel 
theme or another, leaving the studio tape 
recorder to pick up what it will. The result 
was a personal collection of tapes from which 
he has selected enought footage to fill the 
seven tracks on this album: Every Time I Feel 
The Spirit - Just A Closer Walk With Thee - 
Going Home - This World Is Not My Home - 
Nobody Knows The Trouble I’ve Seen - That 
Lonesome Road - When The Saints Go 
Marching In. 

In his notes, Ralph Carmichael goes to 
some length to disclaim any disparity between 
improvisation, rhythm and devotional themes. 
And, having been involved many times in 
concert groups where rhythm has been to the 
fore, 1 certainly can’t argue with him! 

For the most part, the sounds from the 
disc are not of the noisy, boisterous variety 
and, while the older, squarer generations may 
dismiss them as rather pointless, they 
certainly won’t offend. 

An unusual record and worth a hearing if 
you too, “sometimes feel this way”! (W.N.W.) 


the sound approach to quality _ 

® KENWOOD 


AMPLIFIERS 

SIX MODELS AVAILABLE FROM 

H. B. RADIO SALES 


105 CATHERINE ST., 
LEICHHARDT, SYDNEY. 
Telephone 56 5580 
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solder 

remover 


A revolutionary precision tool 
which removes unwanted solder 
quickly and efficiently from 
printed circuits and other solder 
joints. 

The solder remover can be used 
with any soldering iron acting 
as the melting agent. 

The spring-loaded plunger is 
pushed down and held in that 
position by a trigger button while 
the solder is melted with an iron. 
Then, by pressing the button, the 
plunger is forced up by the 
spring, sucking the solder into 
the tool. 

A quick depression of the 
plunger and it is ready for further 
use. 

An invaluable aid to the radio 
and electronic engineer enabling 
much speedier and more 
efficient repairs or replacements 
of components. By eliminating 
the risk of damage to the unit or 
component the solder remover 
saves time and increases 
production. 

For further particulars please contact: 



MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 YORK STREET, SYDNEY 2 0233. 


ADELAIDE BRISBANE HOBART LAUNCESTON 
510111 310341 343836 21804 


MELBOURNE 

679161 


PERTH SYDNEY 

286400 5331277 A 297031 


AD3 


THUS SPAKE ZARATHUSTRA (Richard 
Strauss). The Royal Philharmonic 
Orchestra, conducted by Richard Lewis. 
Decca Phase Four Stereo (EMI) PFS 
4202. 

Interest: Large scale tone poem. 
Performance: Suitably grand. 

Quality: Hair raising realism. 

Stereo: Fine. 

This monster among tone poems, recorded 
only rarely until recently, has appeared in 
numerous versions since parts of it were used 
for theme music in the film “2001”. Like so 
many recordings issued on the Phase 4 label, 
this version will appeal more to those wanting 
to prove what their high quality audio 
systems will do, rather than to the discerning 
music lover. Not that this is not a worthy 
performance, but the musically minded who 
find pleasure in this lengthy work will 
probably already have acquired the excellent 
Mehta version, also issued by Decca. The 
attraction for the audio buff will lie in the 
almost hair raising realism of the reproduction 
and the excellent stereo spread. The 
crunching fff brass passages should be 
particularly attractive, and I would also 
mention the growling double basses to 
demonstrate the low frequency response of 
loudspeakers, the pianissimo string passages to 
demonstration signal to noise ratio, and the 
very wide dynamic range. (H.A.T.) 

¥ ¥ ¥ 

PIERRE BOULEZ CONDUCTS 
BEETHOVEN. Symphony No 5 in C 
Minor - Cantata, “Calm Sea and 
Prosperous Voyage”. The New 
Philharmonia Orchestra, conducted by 
Pierre Boulez. CBS stereo SBR235400. 

Interest: Symphonic war horse. 
Performance: Some unusual features. 
Quality: Good modern sound. 

Stereo: Normal. 

One is perhaps not surprised to find that 
Pierre Boulez has his own ideas about 
Beethoven’s Fifth Symphony, and that this 
differs markedly from that of most other 
conductors. One has become accustomed to 
hearing the dramatic side of this popular work 
emphasised, and the idea of the “Fate 
knocking at the door” theme does tend to 
make one expect treatment of this kind. I 
think Boulez* performance may be aptly 
summed up by saying that he went looking 
for the beauty rather than the beast in this 
work. He seems to be looking for lyricism all 
through, and because one has become 
accustomed to the dramatic treatment, this 
falls rather strangely on the ears at first. 
However, a musician of Boulez’ standing 
usually has something to offer, and on this 
occasion you will find it in the slow 
movement, which is exquisitely played. 

The first movement is taken at what, at 
first hearing, sounds like an excessively slow 
tempo, and in consequence it seems to lose 
some of the dynamic vitality which has made 
the work so popular. The Scherzo is also on 
the slow side, and seems to sidle furtively 
instead of prowling menacingly. Even the 
exciting last movement does not have quite as 
much “devil” as usual. If you have 
preconceived ideas about this symphony, I 
doubt whether this will appeal to you. But if 
you are prepared to keep an open mind, I am 
sure you will find plenty to enjoy in this 


performance, even if you do not agree 
wholeheartedly with Boulez’ treatment. 

The fill offered in this recording is the 
short Cantata “Calm Sea and Prosperous 
Voyage”, not to be confused with the 
Mendelssohn work, which is in overture form. 
Beethoven set to music the poem of this title 
by his sometime friend, the poet Goethe. It is 
an entirely amiable work, with a slow and 
peaceful “Calm Sea” first section followed by 
the more lively second verse of the “Voyage”. 
The choir sings in the original German, but 
there is a translation in the sleeve note, which 
also informs that this is the first stereo 
recording of the work. (H.A.T.) 

¥ ¥ ¥ 

MELODIES THAT WILL LAST FOREVER. 

Michael Collins and the Cathedral Strings. 

World Record Club stereo S/4823. 

Interest: Popular light classics. 

Performance: High standard. 

Quality: Very good. 

Stereo: Normal. 

The items which make up this program of 
light classics could all well be termed “musical 
chestnuts”, as they are the tunes which crop 
up time and again in discs of this kind. In 
fact, several of them turned up no less than 
three times on different discs during the 
course of one week, at the same time as this 
one. However, this popularity is not 
undeserved, and it is probably true, as the disc 
title implies, that as long as there are people 
to enjoy music, these tunes will be played and 
appreciated: Intermezzo from “Cavalleria 
Rusticana” (Mascagni) - Barcarolle from 
“Tales of Hoffman” (Offenbach) - Poeme 
(Fibiche) - Ave Maria (Schubert) - Minuet 
(Boccherini) - Softly Awakes My Heart, from 
“Samson and Delilah” (Saint-Saens) - 
Skaters’ Waltz (Waldteufel) - Meditation 
from “Thais” (Massenet) - The Swan from 
“Carnival of the Animals” (Saint-Saens) - 
Santa Lucia - Largo from “Xerxes” (Handel) 
- Clair de Lune (Debussy). 

This is music with a nocturnal quality, and 
is treated as such by Michael Collins. The 
music flows quietly along with gently 
undulating dynamics, and as music for 
listening in the evening, with lights down low, 
it could hardly be bettered. I have no 
information on the Cathedral Strings, or why 
they are so named, but it is plain that they are 
all highly proficient professional musicians, 
and probably drawn from the great London 
symphony orchestras. Despite the name, this 
is not a strings-only orchestra, although it 
certainly has a preponderance of this type of 
instrument. The recording engineer has 
succeeded in capturing a warm and mellow 
string tone, with none of the shrillness which 
sometimes besets this kind of disc. The overall 
technical quality of the disc is fine, with good 
stereo spread. (H.A.T.) 

* ¥ ¥ 

CSARDAS. Paul Lakatos and his Orchestra. 

World Record Club stereo S/4866. 

Interest: Native Hungarian music. 

Performance: Brilliantly executed. 

Quality: Very good. 

Stereo: Normal. 

The Hungarian gypsies have been 
renowned for centuries for their music, with 
its appealing melodies and exciting rhythms. 
Many of the great composers, and notably 
Liszt and Brahms, were inspired to write 
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Hungarian-style music after hearing gypsy 
performances. However, there is nothing of 
the pseudo-classical style here. This is the 
genuine article, traditional music handed on 
from one generation to the next, alternatively 
passionate and lyrical. Assuming that these 
are genuine folk musicians, the skill of their 
playing is remarkable. Their ability to play 
sizzling runs and bounding arpeggios would 
not shame the most skilful members of our 
great orchestras, and they can instil a lot of feel¬ 
ing into the more soulful passages. In all, a 
really enjoyable disc. 

A peculiar circumstance for a World 
Record Club disc is the absence of a sleeve 
note - the first time I have known this to 
happen. All that is given, apart from the name 
of the orchestra, are the titles, and since these 
are all in Hungarian, without translation, and 
there are 21 all told, I see no point in listing 
them. The recording, by Decca, is entirely 
satisfactory. (H.A.T.) 

¥ ¥ ¥ 

THE ROMANTIC PHILADELPHIA 
STRINGS. Featuring the strings of the 
Philadelphia Orchestra. CBS stereo SBR 
235401. 

Interest: Familiar light classics. 
Performance: Superb playing. 

Quality: Excellent. 

Stereo: Modern multichannel system. 

Although the Philadelphia Orchestra has 
long since packed up its bags and departed 
from the CBS camp to record for another 
company, new releases continue to appear at 
regular intervals on the CBS label. Presumably 
these are from the archives of the CBS 
company in the USA, not previously released 
in Australia. This particular disc features the 
Philadelphia’s string sections only, in one of 
the typical programs of popular light classics 
which have been almost standard fare for 
them in recent years. Here they present: 
Nocturne for String Orchestra (Borodin) - 
Intermezzo from “Cavalleria Rusticana” 
(Mascagni) - Londonderry Air (trad) - 
Adagio for Strings (Barber) - Andante 
Cantabile (Tchaikovsky) - Meditation from 
“Thais” (Massenet) - Notturno from “Lyric 
Suite” (Grieg) - Adagietto from 
“L’Arlesienne” (Bizet) - Elegie (Massenet) - 
To a Wild Rose (MacDowell). 

The strings of the Philadelphia Orchestra 
are recognised as among the finest in the 
world, so it is hardly necessary to say that 
their performance leaves nothing to be 
desired. One can only wish that the selection 
had not been so heavily slanted towards such 
over-recorded items. Most of these turn up so 
regularly on light classical discs that one 
wonders why the market for them has not 
been long since saturated. However, if you 
still need a disc with these titles, this one can 
certainly be recommended on all scores. 
(H.A.T.) 

★ ★ ★ 

ESPANA. Symphonieorchester der 
Nationalen Philharmonie Warschau, 
conducted by Jerzy Semkow. Heliodor 
2584 029. 

Interest: “Spanish” music. 

Performance: Lacks sparkle. 

Quality: Satisfactory. 

Stereo: Normal. 

Some people maintain that the best 
Spanish music is composed by non-Spaniards. 

I notice, however, that Spanish orchestras and 
artists hardly ever, if at all, play these 
pseudo-Spanish works, preferring to play and 
perform the works of their compatriots. 
Accordingly, we have items such as Chabrier’s. 



LAFAYETTE 27 MHZ Two-Way Radio 

Micro-12 
$139.50 

(Crystals Extra) 


P.M.G. Type Approved 
(Licence Required) 


5-Watti <2 Channels Only 5" W x If H x 7'" D 


• Operates on 12 Volts DC Negative 
Ground (easily convertible to Posi¬ 
tive Ground). 

• Highly Sensitive Receiver with R.F. 
Stage. 

• Variable Squelch for Silent Standby. 


• Automatic Noise Limiting. 

• Mechanical I.F. Filter on 455 KHz 
for High Selectivity. 

• 0.7 Amp. Drain on Transmit. 

• Zener Diode Voltage Regulation. 


The Lafayette Micro-12 embodies exceptional performance with compact size. 
Incorporates the design features which have made Lafayette world leaders in 
27 MHz Two-Way Radio. Supplied complete with microphone, power leads 
and bracket. 




20T $169.50 

(Crystals Extra) 


P.M.G. Type Approved 
Required). 


5-Watts 12 Channels Plus Tuneable Receiver 


(Licence 


• 12 Volts DC Negative or Positive 
Ground and 117 Volts AC (also 
available for 240 Volts AC). 

• Crystal Controlled Transmit and 
Receive. 

• 455 KHz Mechanical Filter. 


• T.V.I. Trap and Pi-Network Output. 

• May also be used as P.A. Ampli¬ 
fier with External Speaker. 

• Automatic Noise Limiting. 

• Size 11 3/8inW x 4 3/8inH x 
8iinD. 


•5 Watt Walkie-Talkie 

1 Watt Walkie-Talkie 

• Metal Case. 

• 3-Channel Operation. 

^ • Switchable 3-channel 

• Range Boost for Maximum 

Operation. 

Range - 

If * Battery Meter. 

jl aSSg • Sturdy Metal Case. 

• Adjustable Squelch. 

9 • Battery Meter. 

■HL-J • Noise Limiter. 

( ■jH • Socket for External 

• Range Boost for Extended 

Power Supply. 

Talk Power. 

• Noise Limiter. 

> 1 Supplied with 27.240 

• Supplied with 27.240 

’">■ MHz Crystals. 

ic*3 j MHz Crystals. 

HA-305, $57.25 each. 

HA-310, $72.50 each. 

P.M.G. Type Approved 

P.M.G. Type Approved 

(Licence Required) 

(Licence Required) 


ACCESSORIES—A large range of 27 MHz accessories is available. Crystals, 
Antennas, Coaxial Cable, Connectors, etc. 


Lafayette 

Division of Electron Tube Dist 


ELECTRONICS 

Distributors Pty. Ltd. 


94 HIGH STREET, ST. KILDA, VIC., 3182. Phone 94 6036. 
QUEENSLAND STOCKIST: CUSTOM SCIENTIFIC ELECTRONICS PTY. LTD., 

48 Annerley Road, Woolloongabba, Brisbane. 91 6433. 

Trade Representatives. 

S.A. Tyquin Distributors Pty. Ltd., 13 Deacon Ave., Richmond. Phone 57 8153. 

W.A. Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth. Phone 21 7861. 
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This is our favourite Hi-Fidelity 
combination, for three very good 
reasons — the brands are reliable, the 
sound is magnificent and the price is unbeat- ~ 
able. You may have other ideas. But remember, 
everyone to his own profession . . . when you want 
advice on Hi-Fidelity equipment, see experts in the sound 
field — like Mastersound Sales. 


Engineering precision and performance 
offer everything you need. Flawless track¬ 
ing tone arm, hi-torque/synchronous 
motor, cue control is silicone-damped, 
anti-skate adjustment and pitch control. 
3-speeds. Wow and flutter less than 
0.09%. Teak base with perspex cover. 
Fitted with a famous SHURE MAGNETIC 
CARTRIDGE. 


This is the BIG one — it leaves nothing to be 
desired. 1% total Harmonic Distortion. ALL power 
levels up to 25 watts R.M.S. at 1 kc into 8 or 
15 ohm Loudspeakers. Damping factor, 40 at 1 kc 
into 8 ohm speakers, 20 at 1 kc into 15 ohm 
speakers. 27 transistors and diodes. Inputs for 
phono. Turner tape. Bass — Treble — Volume — 
Balance controls. Switches for stereo or mono — 
tape monitor — treble filter — main and remote 
loudspeakers — Headphone outlets. 


Magnificent performers — perfectly matched pair of 3 speaker units. Bass — 170 mm 
sandwich unit. Midrange — 50 mm Direct Range. Treble — 50 mm Radiator. 
Crossover 1500 and 6000 Hz, Power handling T8w R.M.S. Impedance — 8 ohms, 
Frequency response 50 — 1800 Hz. Packed weight 35 lbs pair. Dimensions 16" x 
10" x 9". 


ALL THIS FOR 

$540 

Plus FREE famous name 
STEREO HEADPHONES 


Mastersound picks a 

PERFECT HI FI 
COMBINATION 


DUAL 1209 TURNTABLE 


LEAK STEREO 70 AMPLIFIER 


NEW LEAK SANDWICH SPEAKERS 


Mastersound Sales 

400 Kent Street, Sydney 
Phone 29.1527 


“Espana”, Rimsky-Korsakoffs “Capriccio 
Espanol” and Ravel’s “Rapsodie Espanol”, all 
represented in this disc, played by orchestras 
of all nationalities except Spanish. In the 
process, these national bodies impose then- 
own special interpretations on the music. 

What all this is leading up to is that, while 
I recognise the fine musical qualities of the 
Warsaw players, I am not entirely happy 
about their approach to this music. It seems 
to lack some of the spontaneous gaiety one 
associates with the livelier Spanish music. The 
faster passages sound just a trifle forced, and 
the slower parts more gloomy than languid. If 
you are in the market for a bargain priced disc 
featuring the above three works, plus the 
inevitable “Ritual Fire Dance” which 
completes side 2, you could do a lot worse 
than this disc at $2.50. But if expense is no 
object, there are plenty of alternative versions 
to choose from. (H.A.T.) 

★ ★ ★ 

LASZLO TABOR IN ITALY. The London 
Festival Orchestra, conducted by Laszlo 
Tabor. Deram (EMI) stereo SMLA 724. 

Interest: Italian chestnuts. 

Performance: Very, very lush. 

Quality: Excellent sound. 

Stereo: Good spread. 

There is a nice selection of charming 
Italian popular melodies here, but I am afraid 
I find Tabor’s extravagant orchestration} 
rather overdone. For those whose musica. 
tastes run to very lush arrangements playec 
by full symphony orchestra, this disc wiL 
have considerable appeal, but I suggest yoi 
try to hear a bit before buying. If the fare i: 
too rich for your musical palate, there ar< 
plenty of alternative versions of most of thes( 
numbers in similar records. The selection 
Funiculi Funicula - Santa Lucia - Mamma - 
O Sole Mio - Papaveri et Papere - Catari 
Catari - Ciribiribin - Anema e Core - Bell; 
Piccinina - Torna a Surriento. Presumably 
the orchestra is more used to heavier fare thai 
this, but strangely enough they really sounc 
as though they are enjoying this performance 
Perhaps even professional musicians can stil 
find pleasure in these fine traditiona 
melodies. (H.A.T.) 

★ ★ ★ 

PLUS ONE STEREO - GUITAR. Masayuk 
Kamiya, guitar, with the Leon Pop 
Orchestra. Calendar (originally fror 
King Records, Japan) stere< 
SR66-9.765. 

Interest: Play along with your guitar. 
Performance: Pleasant but unambitiou: 
Quality: Excellent. 

Stereo: Special two-channe 

arrangement. 

This disc will serve a dual purpose fc 
budding guitarists. Played in the norm; 
fashion it offers pleasant, if fairly routin< 
performances of a good selection of tune 
arranged for guitar soloists with orchestr; 
Having listened, and presumably havir 
learned, you can then put the balance contrc 
hard over to play the left channel only, an 
you cut out the guitarist so that you can tak 
his place with your own instrument. 

The music is not all Spanish/Lati 
American, but has a preponderance of th; 
type of melody: En La Alahambra 
Andalucia - A Light - Estrellita 
Greensleeves - Clementine - La Cumparsr 
- Edelweiss - Katuscha - Maria Elena 
Lemon Tree — Pearlflshers. The Japane: 
performers are, as usual, quite at hon 
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SONGS OF MY COUNTRY. Nana 
Mouskouri, with George Petsilas and his 
Ensemble. Fontana stereo, 885 521 TY. 

Interest: Nana, modern Greek songs. 
Performance: Splendid. 

Quality: Fine. 

Stereo: Satisfactory. 

Another splendid release from the popular 
Nana Mouskouri, who should by now be 
well-known to bilad/folk music lovers both 
from her many LPS and from her recent series 
of programs on ABC-TV. On this disc she 
sings 12 new songs from contemporary Greek 
composers such as Theodorakis, Gatsos, 
Hadjidakis and Zalokosta, accompanied by 
George Petsilas and his Ensemble. 

The songs are all presented in Greek. The 
titles are: Vrexi Stin Ftozo Gitonia - Itan 
Kamari Tis Avgis - Lavrion - Me T’Aspro 
Mou Mantili - Ena To Chelidoni - Pame Mia 
Volta Sto Fengari - To Parathiri - Ypomini 
- I Ballada Tou Stratioti - Tora Pou Pas Stin 
Xenitia - Fengari Mou - T’Athanato Nero. 

As one has come to expect from Nana 
Mouskouri, her presentation of these songs is 
well-nigh flawless. Crisp, clean diction and 
phrasing which I can only describe as 
beautifully apt provide the perfect vehicles 
for her pure and transparent notes. Even for 



those who, like myself, cannot understand 
Greek, the effect is most enjoyable indeed. 
And the backing is substantial without ever 
tending to compete.. 

Although the stereo spread has a dominant 
centre which suggests a “compatible” 
recording, this does not significantly degrade 
the high quality of the recording. 

In a word - captivating. (J.R.) 


iiiiiimimimmnmiimm ..... 


playing tins material, but sound their best in 
the Spanish-type numbers. The guitar solos 
have, no doubt intentionally, been kept 
simple and unadorned. Recorded in the 
excellent King Record sound system, which 
has often received favourable comment in 
these columns, the disc is an excellent buy at 
the Calendar re-issue price of $2.59. (H.A.T.) 

★ ★ ★ 

THE MAGIC OF THEODORAKIS. Columbia 
“Worldwide” Series - Greece. Stereo 
SCXO 6399. 

Interest: Greek music today. 

Performance: Leading artists. 

Quality: Good modern recording. 

Stereo: Normal. 

In their “Worldwide” series, featuring the 
typical music of various countries, Columbia 
have previously issued discs which were not 
truly representative of a nation’s music, but 
rather show one facet of it. The present disc 
comes into this category, as it is devoted 
entirely to the music of one composer, Mikis 
Theodorakis. While some folk with a specific 
interest in ethnic music might, with some 
justification, complain that a disc purporting 
to represent the music of Greece should be 
more catholic, few will dispute that this music 
is entirely delightful and certainly 
representative of current Greek music 
development. In fact, Theodorakis might be 
said to be responsible in large measure for the 
present trend in Greek music, and has ensured 
for it an international acceptance which 
would have been unthinkable only a decade 
ago. 

There are 14 numbers in all, listed in 
Greek without translation, and I doubt 
whether they will be recognised, so there is no 
point in listing them. It is all fine music, and 
performed by some of the best-known Greek 
performers, such as Grigoris Bithikotsis and 
Maria Farandouri delivering the vocals, 
supported by various choral and instrumental 
combinations. Three tracks are instrumental 
only, and not surprisingly the bouzouki plays 
a major part in these. In summary, an 


extremely enjoyable disc of modern Greek 
music, expertly performed by leading artists, 
and well recorded. (H.A.T.) 

★ ★ ★ 

SUNFLOWER. The Beach Boys. Stereo. 

Stateside (EMI) SOSL 8251. 

Interest: Rock vocal group. 

Performance: Good. 

Quality: New stereo technique. 

Stereo: It works. 

Ten years afterwards I didn’t think I’d be 
listening to the Beach Boys on a modern 
recording. The voice of the counter-tenor 
seems to have broken and the group now 
specialises in a hypnotic style of close 
harmony. 

According to a note on the cover, “the 
songs on this record were recorded in true 
stereophonic sound: they are not 16 
monophonic signals placed somewhere 
between right and left speakers blended 
together with echo but rather total stereo 
capturing the ambience of the room and the 
sound in perspective as heard naturally by the 
ear”. 

This is a bold claim. It stands up, at least 
on this disc, perhaps because the Beach Boys 
have such a fat sound anyway. 

Strangely, the opener “Cottonfields” is 
reprocessed mono. It sounds more like the 
line-down-the-middle that we have become 
accustomed to. When they get to “Got to 
Know the Woman” and “Tears in the 
Morning”, the sound spreads across the room. 
(G.W.) 

* ¥ * 

THE LATIN SPLENDOUR OF WERNER 

MULLER AND HIS ORCHESTRA. 

Decca Phase 4 Stereo (EMI) PFS 4199. 

Interest: Latin American favourites. 

Performance: A good one. 

Quality: Excellent. 

Stereo: Convincing. 

I have always known that there are some 
fine musicians in Werner Muller’s orchestra, 
but in the discs I have heard till now they 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at. the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation ai.d studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
... NOW 

Send for training 
syllabus. There is no obligation. 

NAME. .. 

ADDRESS . ... .. 

the MARCONI SCHOOL of 

wireless 

G.P.O. Box 2516, Sydney 

A Service if Amal|a«»te* Wireless (Australasia) Ltd. 
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SOMETHING 





MCS 


SONY research 
makes the difference 

with 

“Ultra Linear 
Magnetic Circuit”* 


Long research by SONY has now resulted in a 
revolutionary new speaker system. Each new 
SS-7300 speaker unit incorporates “U.L.M.C.” 
(“Ultra Linear Magnetic Circuit") which eliminates 
the inseparable distortion common to conventional 
speakers. 

The three-way system comprises 12" cone-type 
woofer, 5" cone-type mid-range and 1" dome- 
type tweeter. 

The superior sound of SS-7300 with its distortion¬ 
less hi-fi sound will surpass anything you have 
heard before—with a perfect blend of tonal balance 
and harmonic accuracy. In deluxe walnut enclos¬ 
ures with elegant cloth. 

Sounds good with your amplifier . . . even better 
with a SONY TA-1144. 

^ SONY research has successfully decreased dis¬ 
tortion by noting that the voice coil in conven¬ 
tional speakers acts as transformer and causes 
distortion. 

The “Ultra Linear Magnetic Circuit” (“U.L.M.C.”) 
uses two advances: A. Special “DISHED” pole 
piece to lower centre pole permeability. B. Copper 
coating to short undesired self-generated flux. 
These ensure that harmful self-generated E.M.F’s 
are reduced in the voice coil. Never before used in 
conventional speaker units, “U.L.M.C.” assures 
maximum tonal quality with minimum distortion. 


Distributed by: 


JACOBY 

MiTCHELL 

Sydney—26 2651 • Melbourne—30 2491/2 • Adelaide—53 6117 
Brisbane—2 6467 • Perth—28 8102 • Launceston—2 5322 • Agents: 
Canberra—47 9010 • N’cle—61 4991 • Port Kembla—4 2071 


in a SPEAKER 
SYSTEM 



Cone paper diaphragm 



Damper 


Magnet 


Copper plate Center pole Voice coil 

Newly developed "Ultra Linear Magnetic Circuit” 


To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., Sydney, N S.W. I 

2000. j 

Please send me information on the Sony SS-7300 Speaker System. 

NAME. : 


ADDRESS.. 


..STATE.. 
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have been restrained in a kind of musical 
straitjacket, imposed by the requirements of 
strict tempo music for classical ballroom 
dancing. While this may be fine for dancing 
addicts, it tends to be pretty dull for listening. 
This present disc is easily the best I have 
heard by Werner Muller for entertaining 
listening. Here the music swings, and the 
band, released from the restrictions of strict 
tempo, play some very lively passages with an 
exuberance lacking in some of their other 
discs. There are also some beautifully played 
quieter numbers. The Decca Phase 4 recording 
is, as usual, brilliantly realistic, and the 
selection is certain to contain the personal 
favourites of many Latin American addicts: 
Delicado - Light My Fire - The Girl from 
Ipanema - Perfidia - Eso es el Amor - 
Mambo Jambo - Mas Que Nada - El 
Cumbanchero - Solamente una Vez - 
Cumana - Amor, Amor - A Banda. 

If you have previous experience of Werner 
Muller, and you doubt that he can sound as 
exciting as I have indicated, ask you dealer to 
play you track 1 of side 1. That should be 
sufficient to convince you. (H.A.T.) 

★ ★ ★ 

IRELAND. The Royal Philharmonic 
Orchestra and Chorus, conducted by 
John Keating. Decca Phase 4 Stereo 
(EMI) PFS 4200. 

Interest: Irish popular melodies. 

Performance: With professional polish. 

Quality: Excellent. 

Stereo: Well spread. 

Irish records as a whole have tended to be 
limited to singers, male or female, extolling 
the virtues of the Irish landscape and 
character, reflecting on colleens, whiskey 
patriots and, needless to say, the shamrock. 
This disc is a cut above the run-of-the-mill 
Irish disc. In the first place, the performers 
are the Royal Philharmonic Orchestra and 
Chorus, conducted by John Keating, who has 
a definite flair for arranging this type of 
material. The material presented is exclusively 
very well-known Irish melodies: Londonderry 
Air - Johnny, I Hardly Knew Ye - Macushla 
— She Moved Thro’ The Fair - Believe Me If 
All Those Endearing Young Charms - 
Trottin’ to the Fair - Down By The Sally 
Gardens. In addition, there are two medleys, 
sung in party style by the Chorus, with plenty 
of high spirited whoops and yells. The first, 
entitled “The Irish On Parade,” has five 
popular songs, including McNamara’s Band 
and The Irish Washerwoman; the second, “An 
Irish Sing-Along”, has Sweet Rosie O’Grady — 
[’ll Take You Home Again Kathleen - When 
Irish Eves Are Smiling. 

What it all boils down to is that here is a 
:ollection of some of the best tunes to 
originate in Ireland or from expatriate 
Irishmen, performed with full professional 
aolish by expert musicians. The Phase 4 
recording is, as usual, excellent. (H.A.T.) 

★ ★ ★ 

\BRAXAS. Carlos Santana. Stereo, CBS 

233883. 

Interest: Latin rock. 

Performance: Excellent. 

Quality: Good. 

Stereo: Pleasing. 

Carlos Santana is the only rock guitarist 
ronting a Latin group. He plays a clean lead 
ine and has a superb bassist in Dave Brown, 
'here’s a lot of percussion overall, and this 
lakes the record doubly interesting for the 
ock fan who has capable stereo equipment, 
lantana is into both jazz and rock. “Oye 
k>mo Va” is like a Herbie Mann record in 
eeling for instance, and “Black Magic 


Woman” could be done by Procol Harum. 
The cover is interesting and I would say that 
the LP will become a standard library item 
with stereo buffs. (G.W.) 

★ ★ ★ 

ELASTIC ROCK. Nucleus. Stereo. Vertigo 

6360 008. 

Interest: Rock/jazz. 

Performance: Good. 

Quality: Excellent. 

Stereo: Good. 

Nucleus was formed by a group of 
musicians who have all been well-known on 
the English jazz scene. From the opening 
number “1916” it is difficult to know why 
the album was called “Elastic Rock”. The 
sextet leans more heavily to chamber jazz, 
playing rather arty ensemble passages. 

Leader Ian Carr is outstanding on trumpet 
and flugelhorn and Chris, Spedding’s guitar 
solos are a feature. Former New Zealander 
Brian Smith, now in Britain, is a member of 
the group. (G.W.) 

★ ★ ★ 

CANNONBALL ADDERLEY QUINTET 

AND ORCHESTRA. Stereo. Capitol ST 

484. 

Interest: Contemporary jazz. 

Performance: Good. 

Quality: Good. 

Stereo: Good. 

Few jazz musicians have failed to succumb 
to the temptation to improvise against the 
backing of a large orchestra and on this LP 
Cannonball has his turn. There’s a slop-over 
here between jazz and contemporary classical 
music. I think that the merger is not needed 
as far as the production of good jazz is 
concerned and is probably not heady enough 
for a collector of modern classics. 

The thing that makes jazz is the 
syncopation produced by the accented 
statement of two out of four beats in every 
bar. It is this seemingly crude rhythm which 
upsets classical listeners. 

If you are the sort of superhuman who can 
overlook these considerations you will be 
interested to hear that Cannonball does 
surprisingly well. Joe Zawinul plays an 
electric piano which sounds like the top end 
of a Moog and Nat Adderley makes 
uncomfortable noises on the trumpet. 
“Experience in E” and “Tensity” are the 
involved parts of the album. ‘‘Dialogues for 
Jazz Quintet and Orchestra” is what we’re 
used to. (G.W..) 

★ ★ ★ 

THE SOUND OF MAGIC. Frank Pourcel. 

EMI Columbia, stereo SOEX 9676, series 

259. 

Interest: Film sound track excerpts. 

Performance: Fairly smooth. 

Quality: Could be better. 

Stereo: Normal. 

Many films are remembered more for their 
music than for acting or story. Frank Pourcel 
has chosen here 12 of the outstanding movie 
themes of the past decade or so. Included are 
such title tracks as “The Sound Of Music”, 
“The Days Of Wine And Roses” and “Is Paris 
Burning?” Others are: The Shadow Of Your 
Smile from the film “The Sandpiper” - Who 
Can Say from “Africa Addio” - Secret Love 
from “Calamity Jane” - This Is My Song 
from “A Countess From Hong Kong” - 
Tonight from the famous film “West Side 
Story”. From films of the same name are 
Around The World - Bom Free - Love 
Letters - The Big Country. 

Overall I feel that Pourcel has been able to 


"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficiency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all 
the fibres are bonded "INNERBOND" 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTSi 

SYDNEY: Arrow Electronic* Pty. Ltd. 342 
Kent St.: Instrol HI-FI Pty. Ltd.. 
91a York St.: Convoy International 
Pty. Ltd., 449 Kent St.; Encel 
Electronic* Pty Ltd., 257 Clarerce St.: 
Kent HI-FI 432 Kent St.: Mastersound 
Sales Pty. Ltd., 40 q Kent St.: Radio 
Despatch Service, 869 George St.: Peter 
Shafiey Electronics Pty. Ltd.. 127 York 
St.; Stereo Music Systems. 193 Clarence 
St.; Circuit Components (A/sla) Pty. 
Ltd.. 460 Bexley Rd.. BEXLEY; Classic 
Radio, 245 Parramatta Rd.. HABER- 
FIELD: Dvna Stereo Pty. Ltd., 331 
Prince** H'way. ST. PETERS: Albert 
Wright Radio Service. 795 New Can¬ 
terbury Road, HURLSTONE PARK: H. 
B Radio Products, 103-105 Catherine 
St.. LEICHHARDT: Semlcon Electronics, 
17i Carlingford Rd.. EPPING. 

CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy St*., King¬ 
ston. 

NEWCASTLE! Martin de Launay Pty. Ltd.. 
King and Darby Streets: Dynamic 
Sound. 587 Hunter Street. 

WOLLONGONG: Dapto TV Service. 156 

Prince's Hwy., Dapto. 

MELBOURNE! j. H. Magrath and Co. Pty. 
Ltd., 208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert 
and Charlotte Streets; Brisbane 
Agencies, 78 Wickham Street, Fortitude 
Valley. Stereo Supplies, 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communl- 
cations and Electronics. 38 Pegnall 
St.. Pimlico. Townsville. 

ADELAIDE! Duncan Agencies. 57 Woodvltle 
Road, Woodvllle; General Accessories 
81 Flinders Street: Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PIRTHi Atkins (W.A.) Ltd., 894 Hay 
Street; Carlyle and Co. Pty. Ltd., 1 
Milligan Street; General Accessories. 
46 Milligan Street. 

HOBARTi Homccrafti-Taimanla. 1B9 Colllna 
Street. 


If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above sand $6.50 

Postage paid In Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — ©PO, Sydney 2001. 
Phone: 56 2780. 
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Peter Clark says, I guarantee these are the ... 

Six best Tape-Decks in Sydney 
plus amplifiers, speakers 

This is the age of tape-deck! Everyone is adding one to their Radiogram or Hi-Fi. If you already have amplifier and 
stereo speakers, all you need is a tape-deck. If you don't have a Radiogram, we quote below amplifiers and matched 
speakers to combine with your Tape-Deck to give you the perfect Hi-Fidelity Tape Stereo Music System. 12 MTHS. 
GUARANTEE & INSTALLED FREE. 



1. Sharp “Carnegie” 
$149 

3-speed, four-track, beautiful teak 
cabinet. Includes conversion kit to 
tie this tape-deck into any radio¬ 
gram or Hi-Fi system. $14 deposit, 
up to 2 years to pay. Twelve months 
guarantee and installed free in 
your home. 


2. Pioneer "La-Scala” 
$185 

Brand new release, latest cassette 
tape-deck with automatic pop-up 
and stop. Controlled input-output 
with sliding controls. Few only at 
this low price. Dep. $18, 2 yrs. to 
pay. Guaranteed for twelve months 
and installed free in your home. 


3. “Sony TC 352” 
$236 

3-speed, four-track, frequency re¬ 
sponse 30-20,000 Hz. 3-head sys¬ 
tem for quality recording and 
monitoring. Selector for normal or 
special Hi-Fi tapes. Retractable 
pinch roller for easy threading. 
Free plugs, leads to connect with 
Radiogram $236, but perhaps we 
could make the price a little more 
generous if you ask. Dep. $24. 



4. Sony “366” $295 

True music-lovers will swoon over 
the glorious sound of "366". Pro¬ 
fessional 3-head system; A/B moni¬ 
toring; automatic shut-off, if tapes 
break; mixing of voice and music; 
tape bias-selector for high or low- 
grade tape; noise suppressor. $295, 
but perhaps we could make the 
price a little more generous if you 
ask. $30 dep. 



5. “TEAC” 2010 $299 

(Limited quantity at 1970 price, 
$399. Next shipment will be $399.) 
Some people want the very best of 
everything! Here it is! Reputed the 
finest tape-deck in Japan. Con¬ 
tinuous playback in both tape 
directions, by automatic reverse. 
Hysteresis motor-drive. 3 "TEAC" 
ageless heads. 3 speeds, 4 tracks 
of stereo. $29 dep., 2 yrs. to pay. 



6. Swiss "Revox” $555 

Elegance and supreme precision in 
one magnificent cabinet. Genuinely 
professional tape-deck with 3 
motors, 2 speeds, 4 tracks, 3 heads. 
Frequency 30 to 20,000 Hz. Highest 
trade-in on this perfect musical in¬ 
strument. $55 dep., 2 years to pay. 
Installed free, to best advantage in 
your home. 


Match with these Amplifiers 


“Monarch SA400” solid-state stereo ampli¬ 
fier, 28 watts of music power. Loudness con¬ 
trol, scratch filter, tape monitor, fused output 
stage. $89 

“Monarch 500W” solid-state stereo amplifier, 
80 watts music power, dual channel 1C equal¬ 
izer. Silicon transistor circuitry, only 0.2 p.c. 
distortion. $116 


“Sanyo DC90” solid-state radio receiver AM/ 
FM Stereo amplifier, 30 watts music power. 
Wider than audible frequency response 20- 
20,000 Hz. $139 

“Pioneer SA500” solid-state stereo amplifier, 
44 watts music power. Truly room-shaking 
performance when you want it. 20-50,000 Hz. 

$134 


. and these Speakers. 

“GT 500” speakers, large bass, crossover and 
treble in each cabinet. Matched pair $99 

“Wharfdale” Super-Linton Speakers, hand-tuned 
by world’s most famous makers. Each cabinet 
has 8in. bass C.A.B. diaphragm treble, 4-element 
crossover. Matched pair $135 

“Fisher” XP55, American speaker system, walnut 
finish, 8-inch and 3-inch speakers in each box. 
Matched pair $200 

City at 387 George St., 
one door from Kodak, Tel.: 29-3371 
Parramatta, op. Astra Theatre, 

20 Macquarie St., Tel.: 635-0830 


Tffamtetir Sound 

v / INDUSTRIES 
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hold his own remarkably well against such big 
sound-track composers as Henry Mancini. 
Some tracks lack imagination; others could do 
with a little more dynamic range. 

The quality of the recording is not bad, 
considering that this is one of EMI’s $2.59 
releases. Even so, I would like to see less 
distortion on the strings which suffer all too 
frequently from this defect. If you’re 
interested, play safe and sample a few tracks. 


THE STRAWBERRY STATEMENT. Music 
from the original soundtrack of the MGM 
film. Reprise stereo 2MS 2031. Two disc 
set in fold-out sleeve. 

Interest: Wide ranging. 

Performance: High rating performers. 
Quality: No noticeable defects. 

Stereo: Good spread. 

The film, “The Strawberry Statement” 
concerns young people in protest against 
authority, but we need not go into that here. 
The music is able to stand by itself, without 
reference to the film. The variety of styles 
represented in the sound track music reflects 
the wide ranging tastes of young people, from 
the sound of R&B through folk and C&W to 
classical. All these aspects are represented by 
the following: Buffy Sainte-Marie singing The 
Circle Game; Crosby, Stills and Nash, with 
Neil Young singing Our House - Long-Time 
Gone - Helpless; Neil Young alone singing 
Down By The River - The Loner; 
Thunderclap Newman in Something In The 
Air; Red Mountain Jug Band singing Fishin’ 
Blues; the Berlin Philharmonic Orchestra 
playing a short excerpt from Richard Strauss’ 
Also Sprach Zarathustra. There are also 
/arious items evidently written to accompany 
specific incidents in the film. 

By virtue of the status of the performers 
nvolved, and the music they perform, it is 
)lain that this disc will have much more than 
he usual appeal of film sound track music. 
'Jevertheless, I imagine that the statement 
vhich has appeared so many times in these 
:olumns will still largely apply - the main 
nterest will be with those who have seen the 
ilm. (H.A.T.) 

* ¥ ¥ 

IIT BOOTS 1970. Boots Randolph. 

Monument, stereo SPL-933947. Released 
through Festival Records Ptv Ltd. 

Interest: Brilliant saxaphone 

instrumentals. 

Performance: Superb. 

Quality: Equally superb. 

Stereo: Well controlled. 

What better way to start this review than 
y saying that this is one of the best Festival 
^leases I have heard for a long time. The 
uality throughout the entire recording is 
eyond question and without doubt well and 
uly on par with such prestige labels as 
olydor. 

Matching this technical excellence, Boots 
andolph has produced a set of numbers 
layed better than ever before. His playing of 
le saxaphone is so competent that on 
ccasions it’s as if he actually speaks with it. 
he hits he plays on this album are right up to 
ate including such tunes as “Aquarius” and 
Let The Sun Shine In” from the still current 
n Sydney) musical “Hair”. Other numbers 
e not of such recent vintage, but still belong 
> last year’s era, as the title suggests, and are 
; follows: Those were The Days - Proud 
ary - Both Sides Now - Do You Know The 
ay To San Jose? - Raindrops Keep Falling 
n My Head - Bridge Over Troubled Waters 

Rainy Night In Georgia - Love’s Been 


Good To Me - Sunday Morning’ Cornin’ 
Down - Without Love. 

Sample just any one of the numbers and I 
think you’ll agree - Boots is a hit. (J.P.P.) 

★ ★ ★ 

HARRY SECOMBE - A MAN AND .HIS 

DREAMS. Philips stereo, 6308 021. 

Interest: Secombe, ballads. 

Performance: Mellow. 

Quality: Fine. 

Stereo: Smooth. 

The incomparable Harry Secombe, this 
time presenting a dozen ballads assembled for 
their dreaminess and romanticism. Quite a 
change from both comedy and opera, but well 
within the • capabilities of Harry’s superb 
Welsh tenor voice. And very enjoyable 
listening it makes. 

The titles: The Impossible Dream - If - I 
Believe In Love - I Dream Of Jeannie With 
The Light Brown Hair - I Have Dreamed - 
What Kind Of Fool Am I - Some Enchanted 
Evening - What A Wonderful World - I 
Believe - Lovers Such As I - Knock On Any 
Door - When I Grow Too Old To Dream. 
Incidentally the sample disc reviewed had the 
labels reversed for the two sides, which could 
perhaps be regarded as a source of minor 
frustration. / 

The backing is provided by orchestra and 
chorus directed by Pete Moore, and is 
competent although somewhat less than 
inspired. The recording is of very high quality, 
and has a smooth stereo spread. In short, this 
is a very pleasant disc indeed, and one which 
should be a sure favourite with Secombe fans 
everywhere. (J.R.) 

★ ★ ★ 

THE WORLD OF JOAN SUTHERLAND. 
Joan Sutherland, soprano, with various 
orchestras and choruses, conducted by 
Richard Bonynge and Francesco 
Molinari-Pradelli. Decca (EMI) stereo 
SPA 100. 

Interest: Sutherland sampler. 
Performance: A great artist. 

Quality: Good modern recordings. 

Stereo: Normal. 

The Decca organisation has been providing 
budget price record buyers with some 
wonderful opportunities lately, and here is 
another excellent bargain to add to the 
already imposing list. The material has 
obviously been chosen to cater for the more 
popular tastes, including as it does such 
well-known favourites as the Jewel Song from 
“Faust”; the Bell Song from “Lakme”; “Care 
Nome” from “Rigoletto”; “Casta Diva” from 
“Norma”. However, the selection is not all 
grand opera. The popular Italian song “La 
Mattinata” is included, as well as a Christmas 
carol, “The Twelve Days Of Christmas”; a 
track from the disc made by Joan in 
conjunction with Noel Coward, with dialogue 
and the song “I’ll Follow My Secret Heart”; 
and The Nuns’ Chorus from “Casanova”. 
There are a very generous 13 tracks all told. 

Everywhere in this program, Joan’s superb 
technique and control of pitch command 
admiration, even though her unfortunate 
tendency to poor diction and slurred phrases 
are often in evidence. Excellent support is 
provided by various orchestral and choral 
combinations, and the consistently high 
standard of the accompaniments is 
undoubtedly due to the presence of the 
singer’s husband, Richard Bonynge, on the 
conductor’s rostrum, in all but two tracks. 
(H.A.T.) 


You are invited to enjoy a 
unique experience at the 
technocentre of sound. 

The Professional Consultants at the Con¬ 
voy Technocentre of Sound have created 
the most unique group of sound studios 
ever. You are invited to select your par¬ 
ticular system in a pleasant and relaxed 
atmosphere comparable to your own 
home. Park in our private car park at the 
front door. 



THE CONNOISSEURS ROOM is where 
you hear the world’s top sound equipment. 
JBL speakers shown are Olympus, Sove¬ 
reign, Baron, and the New Aquarius 
Range in white or walnut. At right, Mc¬ 
Intosh Amplifier, TEAC 7030, Ferro 
graph, Recorders, Pioneer Tuner-Amp re¬ 
mote control. 



YOU SAVE AT CONVOY 

If your budget is $300 or $5,000, the Con¬ 
voy Technocentre has tested and selected 
the exact units you require with on the 
spot free service for 12 months. As spe¬ 
cialist importers, Convoy keeps prices 
down; value and service are way up. 

SPECIAL TAPE RECORDER 
ADJUSTMENT 

Our technicians can adjust your Hi-Fi 
tape recorder so that it gives optimum 
performance on the brand of tape you 
use. You can have your Hi-Fi equipment 
and tape recorders serviced by experts at 
the Technocentre. 



Technocentre of Sound 

Nowatcnr. Plunkett & Maclean Sti 
WOOLLOOMOOLOO, SYDNEY 
Phone 357-2444 
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Isn’t it nice to know there really is a best? 

Of course everyone claims theirs is the best 

but we can prove it 


Whether you go by facts and figures, 
reputation, or your own ears, one thing 
is certain, one conclusion is inescapable: 
These are the best. 


Stanton 681 
McIntosh 
Ferrograph 
B & W 

Sharpe-Scintrex 


cartridges 
amplifiers 
tape recorders 
loudspeakers 
headphones 


Only Stanton give you individual 

calibrations with every 681 cartridge 
Only McIntosh give you a money-back 
guarantee on performance and a 
three year parts and labour free 
service contract. 

Only Ferrograph, of all the tape recorder 
manufacturers give you a three 
year warranty on all parts including 
heads, rollers and capstans. 


Only B & W give you a frequency 
response curve with every 
loudspeaker. 

Only Sharpe-Scintrex give you liquid 
filled ear pads for better bass and 
less outside noise through better 
air sealing. 

If you’re a numbers man, call in to see 
our State representatives, or write to 
us direct, for the fullest, most 
meaningful, information you have ever 
had on a product. The more you want 
to know, the better we like it. The 
deeper you delve the more certain you’ll 
be that we have the best. 

If you like music, just come and listen— 
you won’t need figures. Your ears will 
tell you that you are hearing the best. 
Not just the best at the price. 

Not just the best in their class. 

But the best. Period. 



Sole Australian Distributors 



Industries pty. ltd. 

266 Hay St. Subiaco W.A. 


Interstate Representatives 

N.S.W. Convoy International Pty. Ltd., 449 Kent St., Sydney. 

Stanton Distributors: 

W. C. Wedderspoon Pty. Ltd., 193 Clarence St., Sydney. 

VIC. Standard Radio Distributors Pty. Ltd., 261 Elizabeth St., Melbourne. 
OLD. Custom Scientific Electronics Pty. Ltd., 48 Annerley Rd., 
Woolloongabba. 

S.A. Truscott Electronics Hindmarsh Sauare Adelaide 
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HEY BROTHER POUR THE WINE. Dean 

Martin. Music for Pleasure, stereo MFP 

A8188. 

Interest: Unmistakably Dean Martin. 

Performance: Relaxing. 

Quality: Clean but not brilliant. 

Stereo: Normal. 

Hey brother! Pour the wine. With a title 
like this, who else could it be but Dean Martin 
himself, the talented performer in more than 
just one field. Just in which field he is best is 
often a much debated point. Some say that 
his real talents lie in screen acting, others 
claim he is best at being a singer and showbiz 
personality. My personal feelings are along 
this last line. Certainly, you can’t deny the 
brilliance of his performances as far as his 
stage personality is concerned - that casual 
and relaxed style - but as a singer in the true 
sense of the word I find that he lacks variety, 
depth and modulation. 

Nevertheless, he sings all the tracks on this 
album very capably - in his own style - for 
which he has received world-wide recognition. 

With such favourites as ‘’Let Me Go 
Lover” and ‘‘I Can’t Give You Anything But 
Love” most Dean Martin fans should be 
pleased. Other tracks include: I Feel A Song 
Coming On - Mississippi Dreamboat - Louise 

- Let’s Be Friendly - Forgetting You - Hey 
Brother Pour The Wine - Be Honest With Me 

- Young and Foolish. (J.P.P.) 

¥ ¥ ¥ 

THE WORLD OF GEORGE ULMER. 

Concert Hall, stereo SVS 2636. 

Interest: Cabaret artist. 

Performance: Accomplished. 

Quality: Some “lisping”. 

Stereo: Used effectively. 

Singer, composer and cabaret artist - an 
impressive line-up of talents. George Ulmer is 
the man responsible for all this, and I must 
say that, like many Parisians, I was impressed 
by the inimitable style of his singing. 
Although Danish born, George Ulmer has 
been Paris domiciled since soon after the 
second World War. He still has a trace of 
accent, but rather than being a handicap it is 
more than likely partly responsible for his 
appeal and success. Of the 14 tracks on this 
album he sings four in English: September In 
The Rain - Dinah (Lee) - Anytime That 
Love Decides - Just a Gigolo. The remaining 
tracks are in French: Pigalle - Quand 
l’Amour a Decide - Une Eternite - Gout de 
Miel - J’ai du Mai a Sourire - Nicole - Le 
Jour ou tu es Partie - La Ballade du Chat - 
Fini - Le Dr Clair. 

On the whole I find him a very capable 
performer. The arrangements and 
instrumentation show plenty of variety which 
makes for pleasant and interesting listening 
right through the whole of the record. Just 
one small technical criticism; the recording 
seems to have been subjected to excessive 
treble boosting, causing apparent “lisping”, 
similar to that experienced when a 
microphone is held too close. Otherwise the 
quality is fine. (J.P.P.) 

¥ ¥ ¥ 

THE DELTA SWEETE. Bobbie Gentry. 

World Record Club, stereo WRC-S/4858. 

interest: Progressive C&W. 

Performance: Good sample of her talent. 

Quality: Below average for this label. 

Stereo: Well distributed. 

Here she is again, that unique dark-eyed, 
dark-haired girl, who with just one song - 
“Ode To Billie Joe” - made the world at 
large become aware of her immensely 
perceptive talent, clearly illustrated in the 
lyrics of the many songs she has written. Of 
the 1 2 tracks, eight are her own compositions 


- not a bad effort for any artist! Of special 
interest on this album are the last four tracks 
on side two: Jessy’s Elizabeth - Refractions 

- Louisianna Man - Courtyard. They show a 
side of her performance to my knowledge not 
otherwise put on record. The rhythm is faster 
and more elaborate backing is used. A very 
refreshing interlude to her otherwise singular 
approach to the numbers: Okolona River 
Bottom Band - Big Boss Man - Reunion - 
Parchman Farm - Mornin’ Glory - Sermon - 
Tobacco Road - Penduli Pendulum. 

A disappointing side to this otherwise 
splendid record is the reproduction. It lacks 
definition and brilliance, giving a rather dull 
and undefined sound. On the credit side it 
must be said that tape hiss and surface noise 
are both low, so that overall the record is 
quite acceptable. (J.P.P.) 

¥ ¥ ¥ 

YOUR DAILY GIFT. The Savage Rose. RCA 

Victor, stereo CG-103. 

Interest: New group. 

Performance: As you like it. 

Quality: Extremely good. 

Stereo: Well balanced 

The Savage Rose is a relatively new group 
that perhaps needs some introduction. As lead 
vocalist we have a girl named Annisette who is 
backed by Nils Tuxen on the electric guitar, 
acoustic guitar and steel guitar. Anders 
Koppel plays the organ, accordian and 
recorder. The bass and acoustic guitar are 
played by Jens Rugsted, and Anders’ brother, 
Thomas, takes care of the piano and 
harpsichord. The last three also vocally back 
Annisettcr in some of the numbers. Quite a 
line-up of talent for so few people. The songs 
they sing are few in number (only nine) but 
they are longer than usual, the longest, 
“Tapiola”, taking no less than seven min and 
52 sec. The others are: Sunday Morning - 
Listen To This Tune From Mexico - Speak 
Softly - The Poorest Man On Earth - The 
Waters Run Deep - Lightly Come Lightly Go 
-Your Daily Gift - Unfold. 

Instrumental^, the sound the group 
produces is somewhat different from the 
usual. The combination of instruments they 
turn up with is quite imaginative at times. The 
voice of Annisette is very strong and sounds 
much like that of the Supremes’ lead vocalist. 
It’s the kind of voice you either like or 
dislike. Ignore it you can’t. It’s too 
overpowering. The success of the group will 
much depend I think on whether they reach 
the audience that “goes” for their kind of 
music. (J.P.P.) 

¥ ¥ ¥ 

LICK MY DECALS OFF, BABY. Captain 

Beefheart and the Magic Band. Stereo. 

Reprise 6420. 

Interest: Weird rock. 

Performance: Way out. 

Quality: Excellent. 

Stereo: Good. 

Captain Beefheart is a musical/audio freak 
who split with Frank Zappa and the Mothers 
of Invention to form a more blues-oriented 
group. He goes very much for satirical 
repertoire. 

The music favours a heavy bass and the 
lyrics are a put on of almost every pop song 
ever written. 

“I Love You, You Big Dummy” and “I 
Wanna Find a Woman That’ll Hold My Big 
Toe Till I Have to Go” effectively push all of 
current pop writing back into the superfluous 
box. 

Captain Beefheart has a brilliant 
finger-style guitarist, a drop-out from a 
flamenco band by the sound of him, on “One 
Red Rose That I Mean”. (G.W.) ® 


GREAT STEREO 
STARTS HERE! 



If you’re becoming serious about listening 
to stereo equipment, here's the cartridge 
to get you started on the right track 
the ADC 220XE. Like its more expensive 
brothers, it is carefully crafted by hand 
with our exclusive induced magnet 
design. It tracks accurately and yields 
faithful sound reproduction with 
virtually any changer or tonearm. As you 
can see, the 220XE is really a great firsl 
cartridge. And even its low price of $27.00 
will be music to your ears. 

Of course, when you're ready to move up 
to more sophisticated stereo equipment, 
you can choose from ADC's complete 
line of superior cartridges. Isn't is nice to 
know we won't desert you on the way up? 


ADC 220XE SPECIFICATIONS 

Output: 6 mV at 5.5 cms/sec. 
recorded velocity. 

Tracking Force: 1 to 2Vi grams. 

Frequency Response: 10 Hz to 18 kHz 
± 3 dB. 

Channel Separation: 20 dB from 50 Hz 
to 10 kHz. 

Compliance: 20 x 10 -6 ems/dyne. 

Vertical Tracking Angle: 15°. 

Rec. Load Impedance: 47,000 ohms 
nominal. 

Price: $27 Suggested Resale. 

Write for detailed specifications on 
other “X” series cartridges. 


AUDIO 
DYNAMICS 
CORPORATION 

PICKETT DISTRICT ROAD. 

NEW MILFORD. CONNECTICUT 06776 



All NZ enquiries to our Agents: His 
Master's Voice (NZ) Ltd, 162-172 Wake¬ 
field St, Wellington, NZ. 


Exclusive Australian Agents, 

J. H. REPRODUCERS CO., 

293 Huntingdale Road, Chadstone, Vic., 
3148. Telephone: 277 3066. 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
WITH IN-BUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 
FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

8 ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16£in x 5£in x llin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 


40 WATTS-RMS 




MODEL C300/20/T 

$134.00 PLUS FREIGHT 

(cabinet extra) 


MODEL C400/2R 


$108.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY, Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10$ x 6in x 
ejr 3*in. Output variable from 50mv to 700mv. 

2.UV/ Port and PackJn*. $1.30. 


CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorporat¬ 
ing Ferguson O.P.412 grain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM 84 and 2 silicon diodes. 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. RHONE 798-7145 
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TRADE REVIEWS 
AND RELEASES 

> — — 

Magnavox up-date popular loudspeakers 


Following release of their very successful 8-30 loudspeaker (January 1971 
issue, page 48) Magnavox (Aust) Pty Ltd have redesigned and updated other 
loudspeakers in their range and developed suitable matching enclosures. 

The earlier 8\VR mark IV wide-range 
loudspeaker has been replaced by the 8WR 
mark V. This new version has a curvilinear 
main cone, with viscous treatment to the edge 
suspension, and a supplementary high 
frequency tweeter cone. It has an aluminium 
voice coil for improved high frequency 
response and a barium ferrite magnet giving a 
magnetic flux density of 12.3 Kilogauss. 

Nominal frequency response is quoted as 
30Hz to 16KHz, with a fundamental cone 
resonance at 45Hz. Power handling capacity is 
16 watts RMS, when mounted in an 
appropriate enclosure. 

As with the higher-powered 8-30 
oudspeaker, the new 8WR has been designed 
,vith a resonance and Q which make it 
Darticularly suitable for use in a properly 
iesigned vented enclosure, typically centering 
)n about 2 cubic feet in volume. 

For those wishing to conserve space, plans 
ire available from the manufacturers for an 
mclosure somewhat below this figure at 3000 
approx) cubic inches, or 1.7 cubic feet. With 
rigid cardboard tube providing a tuned vent 
yh inches long and 3-7/8 inches inside 
liameter, this somewhat scaled-down system 
las a bass response extending to a nominal 
ut-off at 46Hz. 

Alternatively, by increasing the size of the 
nclosure to 6000 cubic inches, or 3.5 cubic 
eet, the cut-off frequency can be lowered to 
very impressive 32Hz. 

The 8WR mark V can be used quite 
uccessfully as a single loudspeaker, handling 
he full range of frequencies. However, where 
'ircumstances permit the slight extra 
xpenditure, Magnavox recommend that the 
ingle cone equivalent be used — 8W mark V 
with a separate tweeter to handle the high 
equencies. The combination can be 
xpected to produce less intermodulation and 
•oppler distortion that the single twin-cone 
nit. However Magnavox stress that, because 
f the high sensitivity of the 8W (or 8WR) 
lark V, a 3UC tweeter must be used. The 
atural roll-off of the 8W loudspeaker and a 
sing impedance characteristic make a series 
tductor unnecessary, the 3UC being simply 
Dupled into circuit with a 2uF capacitor for 
15-ohm unit or a 4uF capacitor’ for an 
•ohm unit. 

On a listening test, the 8W/3UC 
jmbination was not quite as smooth and 
>und in its sound as the more expensive 
>mbination of an 8-30 woofer with twin 
TC tweeters. The middle register was slightly 
ore prominent but, this factor 
^withstanding, it gave a very creditable 
jrformance indeed. Its high sensitivity and 
itended bass response, due to the vented 
isign, must commend it for use with 
nplifiers which do not have too much power 
■ spare relative to the listening area. 

Retail price of the 8WR mark V, including 
x, is $17.11. For the 8W mark V it is 
15.55 and, for the 3UC tweeter, $5.88. 

The twin-cone 6WR mark V and the 
igle-cone 6W mark V are virtually 6-inch 
luivalents of the 8-inch loudspeakers 
entioned above. Apart from the different 


to be an automatic replacement in a closed 
box for the older mark III version. 

Specific comments on three Paymaster 
enclosures follow: 

PLAYMASTER BOOKSHELF: This fully 
sealed and filled system was originally 
designed around the Magnavox 6WR mark III 
woofer and a Rola 5FX tweeter, with a 
single-section L and C cross-over network. 
Other loudspeakers have been nominated as 
acceptable - but not necessarily better - 
substitutes. A logical alternative combination, 
based on the new Magnavox range, would be a 
6W mark V for the lower and middle range 
and a 3TC tweeter for the higher frequencies. 
jFor reasons stated earlier, the inductor could 
be eliminated and the tweeter connected into 
circuit using the values stated earlier: 2uF for 


On the left is the 8W Mk5 
loudspeaker and, on the 
right, the 8WR. The main 
cone is of shallow curvilinear 
shape with viscous treatment 
to the surround. In the fore¬ 
ground is the 3UC tweeter. 


physical size of the cone and housing, the 
specifications of the 6-inch and 8-inch 
loudspeakers are virtually identical. The 
power rating is now a generous 12 watts RMS 
which, with the high sensitivity, is ample for 
virtually all ordinary domestic situations, 
particularly for stereo systems. 

The reduced cone area makes it possible to 
achieve an equivalent bass response from a 
much smaller enclosure than for an 8-inch 
loudspeaker. Manufacturer’s plans for a 
vented enclosure of volume 1 cubic foot 
indicate a cut-off frequency at 44Hz, which is 
somewhat better than for an 8-inch 
loudspeaker in a 1.7 cubic feet enclosure. For 
a really compact system, the enclosure 
volume can be reduced to 840 cubic inches 
while preserving a bass response to a cut-off at 
63Hz. Observations about the use of a 3UC 
tweeter with the single-cone version are the 
same as for the 8W. 

On listening tests in our laboratory the 
6W/3UC combination in a l.Ocu ft enclosure 
was judged to give marginally better balance 
than the 8W/3UC combination. In fact, 
having in mind its general smoothness, high 
efficiency, compact size and adequate power 
handling capacity, the 6W/3UC system 
commended itself as a very good choice for 
typical domestic high fidelity requirements. 

Retail price of the 6WR mark V is $15.84 
and, for the 6W mark V, $13.92. 

What of the 6W and 6WR mark V in some 
of our older fully-sealed enclosures, such as 
the Playmaster “Bookshelf”, 
“Super-Bookshelf” and “Point Four”? 

Here we must be less enthusiastic. 

To be sure, the mark V versions were 
much more successful in these enclosures than 
the preceding 6WR mark IV, which seemed to 
run out of cone excursion at higher output 
levels. The mark V version certainly does not 
suffer from this limitation. 

However, with its fairly stiff suspension 
and higher Q, the original mark III 6WR 
reacted very favourably to fully sealed and 
fully filled enclosures, to provide a 
performance that, at the time, was 
outstanding for the relatively modest cost 
involved. But while the completely reworked 
mark V has made it eminently suitable for a 
properly designed vented system, it has ceased 



15 ohms impedance and 4uF for 8 ohms 
impedance. Power rating for the system 
would be about 10 watts RMS. 

PLAYMASTER SUPER-BOOKSHELF: This 
was intended originally for high quality public 
address situations, with the option that the 
loudspeaker units could be separated to 
provide stereo or placed one on top of the 
other to constitute a 4-loudspeaker in-line 
source. Subsequently the system came to be 
used quite widely for domestic stereo 
installations, despite the fact that the 
enclosure volume is unduly small for twin 
6-inch loudspeakers. For public address work 
the Super-Bookshelf could use two 6WR mark 
V loudspeakers as full-range units. 
Alternatively it could be built around two 6W 
mark V units with two 3TC tweeters, 
capacitance fed, to pfovide the necessary 


TRANSISTOR SERVICE 

All Japanese and 
local sets repaired 



including . 

. . 

Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 
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the PROFESSIONAL TAPE 

for AROUND HALF the PRICE 

or ORDINARY 9UAUTY TAPES 


“BRAND 5“ — unconditionally guaranteed and 
manufactured to highest U.S.A. professional 
standards and sensationally priced at half that 
of comparable tapes. 

“BRAND 5“ has high remanence iron oxide 


i rwrxu tvpp n n DESCRIPTION 

LENGTH TYPE No. & MIL. THICKNESS 


1200' 15D7 

1800' 10D7M 

2400' 5D7MT 
3600' 3D7MT 


600' 15D5 

900' 10D5M 

1200' 5D5MT 

1800' 3D5MT 


7" REELS 

1.5 ACETATE 
1.0 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 

5" REELS 

1.5 ACETATE 
1.0 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 


_ mrmm BL 

NORMAL 

PRICE 


emulsion coated to highest grade Acetate or Mylar 
base material. 

“BRAND 5“ ensures unmatched results in high 
fidelity mono and stereo recordings, with certain 
protection against head wear, squeal and gumming 
of heads. Suitable for all recorders from 20-2000 
Hz. 


6.60 

9.15 

11.90 

13.20 


3.40 
5 32 
8.70 
9.60 


3.00 

4.25 

5.25 
7.50 


1.80 

2.50 

2.75 

3.95 


LENGTH TYPE No. 


DESCRIPTION 
& MIL. THICKNESS 


NORMAL 

PRICE 


CORRESPONDENCE TAPES 



900' 

150' 

300' 

600' 


3D32MS 

15D3 

5D3M 

3D3MS 


3i" REELS 

.33 MYLAR 

3" REELS 

1.5 ACETATE 
.5 MYLAR 
.33 MYLAR 


CASSETTES 


C60 

C90 

C120 


3.90 

.95 

1.95 

3.30 

3.50 
4.75 

6.50 


2.25 

.60 

.95 

1.60 

.99 

1.65 

2.25 


AVAILABLE AT ALL GOOD RADIO, 
TAPE AND SOUND STORES 


GREEN CORPORATION LTD. 



2A WAVERLEY STREET 
Bondi Junction. 389-8733 


GREEN CORPORATION LTD. 

2A Waverley Street, Bondi Junction, N.S.W., 2022 

Please send me FREE 24-page booklet “How to Make 
Quality Tape Recordings at Home". 

NAME. 

ADDRESS. 


i 

i 

i 
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Audiosound Wide Range AM Tuner 


The Audiosound AM 100 wide range tuner is part of a range of locally manufactured 
high fidelity equipment produced by Audiosound Electronic Services. Outstanding 
features of this tuner are wide bandwidth of 9.4KHz, and a low distortion detector 
and whistle filter. It is also supplied complete with a low noise aerial system, a 
feature which ensures high quality listening in noisy environments. 


Australia can almost be said to have been 
“left out in the cold” as far as the provision 
of high quality FM broadcasting is concerned, 
and despite recent moves the position is not 
likely to change for several years yet. 
However, AM transmission can provide good 
quality reception in areas relatively close to 
the transmitter, far better than is obtained 
from the average mantel or portable radio. 


Yet there appears to be few high quality 
tuners available to cater for the serious audio 
enthusiast; the Audiosound AM 100 is one of 
the few tuners available to meet this need. 

The styling of the AM 100 tuner is neat 
and simple and is reminiscent of the styling of 
some British high fidelity equipment. As such, 
it is a refreshing change from the gimmickry 
(Continued on page 123) 
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MAGNAVOX SPEAKERS. . . 

power handling capacity. In this form, the 
Super-Bookshelf could reasonably be rated to 
handle 20 watts RMS. 

On listening tests, without the benefit of a 
direct comparison with one of the original 
units, our impression was that the mark V 
loudspeaker in the Super-Bookshelf gave a less 
‘round” sound in the very restricted 
inclosure than had the original mark III units. 
\s a result, the bass had a rather “woody” 
quality. In the revised form the 
Super-Bookshelf would be good for indoor 
public address, with the higher sensitivity 
/ielding marginally more output for a given 
nput. However, it could not be recommended 
or domestic hi-fi situations, where the line 
ource feature would be of no value, and 
vhere the “coloured” bass would be unduly 
apparent. 

PAYMASTER “POINT-FOUR”: This 
ompact system (0.4 cu ft) was intended for 
ise with a 6-inch woofer loudspeaker having a 
oil surround and very low bass resonance. 
Juitable units were available from Philips and 
tola. With the woofer was associated a 3-inch 
weeter (Rola or Magnavox) and a simple 
ross-over network. The Point-Four was 
itended primarily for use with stereo 
mplifiers delivering from 10 to 15 RMS 
/atts per channel, with the facility for 
lodest bass boost. A compact, sealed 
nclosure is heard to best advantage in these 
ircumstances. For use with a lower-powered 
mplifier and no bass boost, a case could be 
lade for using the 6W mark V in the 
oint-Four enclosure, associating it with a 
TC tweeter, fed only with a suitable series 
apacitor. Sensitivity would be higher and the 
ass a little more noticeable by reason of a 
lore prominently placed peak. 

HE 8-30 IN ORGAN SERVICE: In our 
riginal review of the 8-30 loudspeaker, we 
ffered the opinion that it could be a very 


useful loudspeaker to use in association with 
domestic electronic organs. The familiar 
problem is to provide a system which will 
exhibit a smooth and extended response for 
the 16ft pedal register, while not demanding 
too much space in the living-room. 

During the past month, we have been able 
to use an 8-30 in this situation, mounted in a 
vented enclosure similar to those described in 
the January 1971 issue, but with a nett 
volume midway between the two. 

The 8-30 unit was placed remote from the 
organ but wired in place of one of the 12-inch 
loudspeakers in the console. Not only did the 
sound gain from being spread, but it was far 
smoother over the bass register. The 8-30 
showed no signs of overload at any likely 
volume in the home and was notably free 
from intermodulation effects. Two 3TC 
tweeters were fitted into the enclosure but, in 
line with expectations, the voicing of the 
organ was more natural without them. If 
tweeters are desired to brighten some of the 
more “edgy” voices, it would seem logical to 
control them from console so that they can 
be introduced only when desired. 

THE 5AX and QUADRAPHONIC: Following 
last month’s article on simulated 
quadraphonic, we tried two Magnavox SAX 
loudspeakers wired as per figure 9. With an 
8-ohm main system using compact enclosures 
of moderate sensitivity, two 15-ohm 5AX 
loudspeakers provided just about the right 
order of “difference” output. The same units 
should work out about right for the older and 
larger 15-ohm loudspeakers which are 
commonly more sensitive. For 8-ohm main 
loudspeakers having a higher order of 
sensitivity, a pair of 8;ohm “difference” 
loudspeakers may be necessary to give 
sufficient output. Our overall impression of 
the 5AX loudspeaker as “difference” units 
was most favourable. They were used 
without any baffle system, mounted high up 
and out of sight behind light drapes. (W.N.W. 
& L.D.S.) 


BATTERY 
SAVER 

A/C ABAPTOR 

Permits A/C Mains 
operation of 
Transistors and 
other 6-9V Battery 
Powered Equipment! 


7c”iS*KTi.v 


• 6 or 9 volt (nominal) 

I selected by external 

switch. 

• Double insulated for 
absolute safety. 

■ • Handsome cabinet 
complete with 3-pin power 
point plug, and radio lead 
with plug. 

I • Suitable for any 
6 or 9 volt battery 
operated transistor 
1 equipment. 

!• Measures V/ 2 " x 2 V 2 " x 2". 

APPROVED by ELEC. SUPPLY AUTHORITIES. 

PS. 64. Specially for Tape Recorders! 

PS. 82. Specially for Transistor Radios! I 


A & R Electronic 
Equipment Co. 
Pty. Limited 


SALES OFFICES 

VIC.: 30-32 lexton Rd., Box Hill. 

89 0238. 

NSW: 82 Carlton Cr.. Summer Hill. 
798 6999. 

SA: 470 Morphett St.. Adelaide. 
516981. 

INTERSTATE AGENTS 

QLD: r. a. Venn Pty. Ltd.. Valley. 

51 5421. 

WA: Everett Agency Pty. Ltd., West 
Leederville. 8 4137. 
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OUR CUP 
RUNNETH 


with ELECTRONIC COMPONENTS 

We have an endless range of electronic 
components to meet the needs of the 
electronic hobbyist and technician. 
Call in and discuss your requirements’ 
with one of the leading Electronic 
Component houses in Melbourne. 


MELBOURNE, 3000 
Phone: 663 3731 


OVER! 
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AUDIOSOUND TUNER . . . 

of some imported equipment, clearly 
intended to impress the eye more than the 
ear. 

Overall dimensions of the compact 
wooden case which is supplied with the unit 
are 10% x S l A x 8%in deep. The front panel 
accommodates just two knobs, one for the 
power switch and the other for tuning. The 
dial is marked with the major metropolitan 
broadcast stations in NSW, Victoria and 
Queensland and also carries a scale calibrated 
in hundreds of kilohertz. Mounted behind the 
dial glass is a fluorescent tuning indicator. On 
the rear of the chassis is a four-pin socket for 
the aerial input, a shielded cable fitted with a 
phono plug for the audio output and a 
miniature toggle switch to control the whistle 
filter. 

It is perhaps surprising, in this era of solid 
state, to find that the tuner uses valves. Two 
multi-function tubes plus the tuning indicator 
make up the complement. Silicon diodes are 
used in the power supply and a germanium 
diode used for the detector. While silicon 
transistors and integrated circuits have well 
and truly superseded valves in most 
high-fidelity equipment, it is probable that for 
a high quality tuner, valves still represent the 
simplest approach. Cross-modulation does 
tend to be a severe problem with solid state 
tuners. 

Removing the chassis from the case reveals 
the simple construction. The 16 SWG 
Aluminium chassis is folded into a U-shape. 
The majority of components including the 
/alves are mounted on a printed board. The 
vhistle filter, which is an inductance tuned 
network is mounted on a section of tagboard. 
Vith such a layout, accessibility for servicing 
s certainly no problem, although we found 
ome of the wiring a little untidy. Apart from 
his the only other minor criticism we would 
nake is that the front panel, which is made of 
ery thin aluminium, is rather inadequately 
upported at the upper corners. It spoils the 
•therwise solid appearance of the unit, and 
vould be rather prone to damage when the 
uner is removed from the wooden case. 

Frequency coverage is from 550 to 1760 
Glohertz, which means that the unit can 
eceive VL2UV, the station of the University 
f NSW. Sensitivity at the aerial input is 
OOuV for 25mV RMS audio output. This, 
oupled with the modest AGC performance, 
leans that the tuner is primarily intended for 
se in metropolitan areas close to 
ansmitters. It is not really suitable for DX 
'ork. The fixed, wide bandwidth of 9.4KHz 
3dB point) would tend to preclude this 
nyway. The whistle filter, almost an essential 
ir a wideband tuner because of the lOKHz 
lacing of our broadcast stations, gives 
Dproximately 40dB rejection at lOKHz, 

The wide bandwidth of the tuner is 
btained by stagger-tuned IF transformers, 
he circuit appears fairly conventional for a 
live unit but we cannot comment in detail, 

; a schematic was not supplied. One of the 
mnted features of the circuit is the use of a 
ightly forward biased germanium diode, to 
ve lower distortion than conventional 
Sectors. 

The most important feature of the tuner 
, in our opinion, the inclusion of two aerials: 
ther a balanced loop, or an unbalanced 
ngle wire. 

The loop system is claimed to give the best 
suits and indeed it does. The loop is made 
hook-up wire and the manufacturer 
•ecifies that it should have a circumference 
30 to 40 feet and be as square as possible. 
ie plane of the loop should be aligned with 
e direction of the transmitter although 
>nsiderable leeway is allowable. 

We set up the tuner in our laboratory for 
itial listening tests, and a better 
ivironment for testing noise suppression 
irformance would be hard to find. Our 
Moratory is situated above Broadway in a 
jel frame/reinforced concrete building, 
lich very effectively attenuates broadcast 
jnals while permitting ignition noise from 
rs and mains radiated interference to have 
II sway. With the tuner connected to a high 
ality amplifier and loudspeaker system, the 


loop aerial’s attenuation of noise was little 
short of remarkable when compared to a 
conventional tuner and aerial combination. 
The signal-to-noise ratio is very close to that 
of the amplifier system. Audiosound must be 
awarded full marks for the concept of 
supplying a low noise aerial with the tuner. 

While the laboratory is fine for testing the 
noise cancelling characteristics of the loop 
aerial system, we have found from past 
experience that a full evaluation of a tuner 
needs to be done at night, in a home listening 
situation. It was not until the tuner was set up 
in the reviewer’s home in the western suburbs 
of Sydney that the performance of the unit 
was really appreciated. With the unbalanced 
single wire aerial, all Sydney stations 
including the university station VL2UV were 
very strong, as could be expected. Many 
country stations also romped in. This gives 
the lie to the above statement about DXing, 
but it must be stated that weather conditions 
were ideal. 

With the loop aerial connected, reception 
was further improved. What was most 
dramatic was the silence when tuning between 
stations. The loop also appeared to reduce 
interstation beat whistles, presumably because 
its directivity gives a degree of discrimination. 
With the station tuned correctly, the whistle 
filter cuts out any remaining whistles and 
gives crystal clear reception. The quality of 
the programs radiated by the broadcast 
stations, especially the ABC, was most 
impressive. Modest treble boost could be used 
to advantage, without accentuating the 
distortion that is often prevalent in 
conventional tuners. No cross-modulation was 
evident. 

More than enough audio output was 
available to drive an amplifier requiring 
250mV for full output. We note that if 
necessary a resistive voltage-divider in the 
tuner may be changed to increase the output 
signal for less sensitive amplifiers. 

All in all, we found the AM 100 tuner to 
perform really well. Any reservations about 
the flimsiness of the front panel or the 
untidiness of the internal construction tend to 
be forgotten after listening to 15 minutes or 
so of fine music with excellent reproduction. 
If you often yearn to listen to someone else’s 
records, then the Audiosound AM 100 would 
certainly be worth your consideration. 

Retail price of the Audiosound AM 100 
tuner is quite modest, at $94.00, including 
sales tax. Audiosound equipment is available 
from selected high-fidelity retailers 
throughout Australia or direct from 
Audiosound Electronic Services, 35 Heather 
Street, Collaroy Plateau, NSW 2098. (L.D.S.) 


A & R Silicon Bridge 



A & R Electronic Equipment Pty Ltd 
have recently released two epoxy- 
encapsulated silicon bridge rectifiers, 
types EB 10/400 and EB 25/200. 

The type numbers indicate the bridge 
rectifier capabilities — EB 10/400 will supply 
an average current of 10 amps at up to 400 
PIV and the EB 25/200 will deliver 25 amps 
average at up to 200 PIV. 

Mounted on a heatsink with two screws at 
l%in between centres, the bridges represent 



IEI120D 

MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 
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SansrjuL 


Sansui speaker systems look the best on 
the market. And that’s the way they sound . 


Most women prefer Sansui 
speaker systems because 
of the way they look. They 
like the hand carved Ku- 
miko fretwork grilles, th*e 
carefully selected timber, 
the beautiful proportions of 
the cabinets and the un¬ 
equalled Sansui craftsman¬ 
ship. 

Most men prefer Sansui 
speaker systems because 
of the way they sound. 
Because of the superior 
performance and advanced 
technical specifications. 

Whichever approach you 
prefer, the answer is the 
same . . . Sansui. 

Take the popular SP50 
speaker system. Although 
it’s only. 19%" x 12 3 /4" x 
9 3 / 4 ", it handles 25 watts 
with ease and has a fre¬ 
quency range of 50 — 
20,000 Hz. A rolled edge 
bass/mid-range speaker is 
used with a patented horn 
type tweeter. With a cross¬ 
over at 7 kHz. the results 
are both surprising and 
satisfying, particularly for a 
compact speaker system. 

Move up through the range 
to the Sansui SP1500. With 
a 12 " high compliance 
woofer, 6 V 2 " and 5" mid¬ 
range speakers, twin 1 " high 
dome tweeters and cross¬ 
overs at 600 and 6000 Hz., 
the SP1500 has an effective 


frequency coverage of 33 — 
20,000 Hz. and handles 60 
watts of music power. Size 
is 25%" x 12%" x 15". 
Acoustic staggering of the 
two mid-range speakers re¬ 
sults in musical definition 
rarely heard in medium size 
speaker systems. String 
tone and woodwinds are 
particularly natural and 
easy to listen to . . . suffi¬ 
cient to satisfy the most 
fastidious music lover. 

Finally, let’s look at the 
superb SP3000r prince of 
the Sansui range of quality 
speaker systems. With a 
massive magnet structure 
on the 15" woofer, bass is 
reproduced without color or 
restraint. Total flux is 
187,000 maxwells! At 600 
Hz. an electrical crossover 
introduces a lower mid¬ 
range speaker, the upper 
mid-range being handled 


by an exponential horn 
squawker. At 7 kHz. twin 2" 
cone tweeters take over... 
and then, at 10 kHz. the 
super tweeter. 

Technicalities apart, what 
is the end result? A superb 
domestic speaker system, 
full of vitality and power — 
a system that makes the 
most of original Helmholtz 
principles. Size of the 
SP3000 which is rated at 
80 watts is 25V 4 " x 17V4" x 
11%". 

We have illustrated just 
three of the Sansui speaker 
systems available at your 
franchised Simon Gray dea¬ 
ler. These are representa¬ 
tive of Sansui’s comprehen¬ 
sive range. Listen to them 
— listen critically. Sansui 
can withstand critical com¬ 
parison — by the most avid 
music lover. Then compare 
Sansui valuel 


SP3000 


SG-SSS-371 


SOUND SATISFIERS 

Sansui Distributors: Australia, 
excluding W.A.: Simon Gray 
Pty. Ltd. Head Office: 28 
Elizabeth Street. Melbourne. 
3000. Tel. 63 8101*. Telex: 
31904. N.S.W. 22 Ridge Street. 
North Sydney. 2060. Tel. 
929 6816. A.C.T. 31-33 Lon¬ 
don Circuit, Canberra City. 
2601. Tel. 49 6050. N.T. 
Pfitzner’s Music House, Smith 
Street, Darwin. 5790. Tel. 
3801. Old. Sydney G. Hughes, 
154-158 Arthur Street, New 
Farm, Brisbane. 4005. Tel. 
58 1422. S.A. Eilco Sales Pty. 
Ltd., 7-9 Osmond Terrace, 
Norwood. 5067. Tel. 63 4844. 
Tas. K. W. McCulloch Pty. 
Ltd., 57 George Street, 
Launceston. 7250. Tel. 2 5322. 
W.A. Distributors: Carlyle & 
Co. Pty. Ltd., 1-9 Milligan 
Street, Perth. 6000. Tel. 
21 9331. Sansui equipment is 
manufactured by: Sansui Elec¬ 
tric Co. Ltd., 14-1, 2-chome, 
Izumi, Suginami - ku. Tokyo, 
Japan. 


I i 

I Simon Gray Pty. Ltd., i 

I 28 Elizabeth Street, 

I Melbourne. 3000. 

, Please send me additional 
I information about Sansui 
speaker systems, 

J particularly Model. 

I NAME | 

! ADDRESS 1 

1 .POSTCODE. I 

I I 
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A & R SILICON BRIDGES . . . 


an economical approach to single phase bridge 
rectification at moderate currents. 

The average output current specification is 
at a heatsink temperature of 75 degrees 
Centigrade and refers to resistive loads. 
Capacitive and other loads would have to be 
reduced to comply with the peak forward 
current ratings. Peak surge current for lOmS 
duration is 300 amps for the EB 10/400 and 
350 amps for the EB 25/200. Peak repetitive 
forward current at the above heatsink 


RELEASES — in brief 

PLESSEY DUCON PTY LTD, PO Box 2 
illawood, NSW 2163. Printed circuit switch, 
•intSwitch. Now available in kit form. The 
•intSwitch eliminates the confusion of 
iring and soldering in prototype multi-bank 
•semblies by the use of a universal printed 
rcuit stator board with many combinations 
'circuit possibilites. Required configurations 
e obtained by removing unwanted 
terconnections from the printed circuit. It is 
id to be the only general purpose switch 
at can have shorting and non-shorting 



temperature is 60 amps for the EB 10/400 
and 100 amps for the EB 25/200. Maximum 
junction temperature is 175°C and thermal 
resistance from junction to heatsink is 
2.8X7watt. Presumably, this includes the 
plastic insulator which must be placed 
between the bridge base and any metal 
mounting surface. 

EB series bridge rectifiers are distributed 
by Soanar Electronics Pty Ltd, 30-32 Lexton 
Road, Box Hill, Victoria 3128. Prices in 
quantities of 1-24 are $4.06 plus tax for the 
EB 10/400 and $5.25 plus tax for the EB 
25/200. 


circuits in combination, with the same 
common contact. Any possibility of 
misalignment between rotor and stator 
contacts is averted by the design of the rotor 
contacts which may be specified in any of 12 
positions. Two types, 40mm and 25mm, are 
available. The 40mm model has a universal 
wafer, and there are eight standard wafer 
configurations for the 25mm model. Both 
feature: contact ratings 5VA DC or 10VA AC 
at 300V (max) or 1A (max); initial contact 
resistance 50 milliohm (max); voltage proof 
1KV DC; insulation not less than 500M at 
500V DC. In addition to smaller dimensions, 
the 25mm PrintSwitch has a lower operating 
torque and a lower stop strength than the 
40mm model. 

RUTHERFORD ELECTRONICS PTY 
LTD has announced the transfer of the 
Rutherford group of companies to new 
premises at Cnr Stud Road and Mountain 
Highway, Bayswater, Vic 3153. The 
telephone number is 729 0733 (Melbourne). 
A new 9000sq ft air-conditoned facility will 
adequately allow for the companies’ planned 
expansion in the semiconductor and 
associated component fields. The group has 
also announced that the previously divorced 
functions of importing, manufacturing and 
marketing will progressively be brought under 
the one company, NS Electronics Pty Ltd, to 
streamline the operation and provide more 
efficient and effective customer service. 


UNITED TRADE SALES 

TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band lF-600Kc 
to l.OOOKc. No connecting wires needed. 9V 
battery, self-contained, just place alongside 
broadcast radio 

Price only $14.40 plus 45c postage. 



MULTIMETERS 

C-1000 

Sensitivity DC 

Sensitivity AC 

1,000 ohm/volt 

1,000 ohm/volt 
$6.75 

200H 

20,000 ohm/volt 

10,000 ohm/volt 
$11.95 

CT 500/P 

20,000 ohm/volt 

10,000 ohm/volt 
$17.00 

370W/P 

20,000 ohm/volt 

4,000 ohm/volt 
$51.75 
10,000 ohm volt 

$34.50 

AS.1000/P 

100,000 ohm/volt 


Pack, and Post. 

25e. 


TEST OSCILLATOR 

TE.16A Transistorised, 5 Band, 450 KHz, to 
30 MHz battery operated, accuracy better than 
3per cent. Weight: 1.51b. 

$23.50. Pack, and Post. 75c. 
FERGUSON TAPE RECORDER 
CABINETS 

Small, $4 each. Pack, and Post., $1. 
Large, 56.50 each. Pack, and Post., $1.25. 

TRANSISTORISED TV CIRCUIT 

Boards 10 transistors. 

Diodes resistors and capacitors 
Boards 13V6 x 10V6. 

Only $5 each. Pack, and Post. 60c. 

TRANSISTORS 

2SD65, 2T76, 

25c each, pr in lOO lots, 

20c each. Pack, and Post., 10c. 

POLY PACKS 

1. Contains—8 transistors, equiv. to OC 44. 

8 transistor holders. 

4 diodes type 1N297A. 

$2.00 Pack, and Post. 25c. 

3. Contains—100 Resistors, mixed values. 

$2.00 Pack, and Post. 25c. 

4. Contains—50—5/16in plated wingnuts. 

$1.50 Pack, and Post. 25c. 

6. Contains—1 transistor 8 earplug 
and 

1 transistor 6 earplug 
75c. Pack, and Post. 10c. 
FERGUSON TAPE AMPLIFIER 
BOARDS 
$3.00 each. 

Post, and Pack. 30c. 

CROWN LEVEL METERS 
$1.50 each. 

Pack, and Post. 25c each. 

3,000 TYPE RELAYS 

Large range. 

Only 50c each. 

Post. 15c. 

No specific coil resistance or contact arrange¬ 
ments supplied. 

PIANO, 5-key switches. 

$1.00 each. 

Pack, and Post. 25c. 

COMPUTER MODULES 

contains 2 x 12AU7’s and 1% resistors. 

40 cents ea. P & P 15 cents 

SILICON DIODES 

100 volt PIV—145 amps 
$4.50 ea. P & P 25 cents 

DIODES— 

1N297A—80 volts—30 Ma 
10 cents ea. P & P 6 cents 

CAPACITOR SPECIAL 

Disc Ceramic 47 PF, 5Kv working 
5 cents ea. P & P 6 cents 

POLYESTER CAPACITORS- 

.33 uF, 400 Volts, 10 cents ea. P & P 6 cents 

POWER SUPPLY 
PRINTED BOARDS 

Bridge Rectifier 24 volt AC input, max out¬ 
put DC 35 volt, 160 Ma. $1.50 each 
P & P 25 cents. 

All Prices subject to alteration without 
notice. 

AH items PLUS POSTAGE. 

280 LONSDALE STREET, 
Melbourne, Phone 663 3815 


STC Hybrid 1C Amplifiers 


Standard Telephones and Cables Pty Ltd have recently released a range of hybrid 
audio amplifiers with power ratings from 10 to 50 watts. The units are designated 
TA10, TA20, TA25 and TA50, where the numerals indicate the continuous power 
capability into 8-ohm loads. The units represent a technological breakthrough in 
that the only external components required are those for a power supply and an 
electrolytic output coupling capacitor. 


The units are hybrids in that they are an 
assembly of separate semiconductor devices, 
resistors and capacitors interconnected by 
thick-film wiring on a common aluminium 
baseplate. The whole assembly is encapsulated 
to prevent the ingress of moisture and dust. 
The unit is simply bolted to heatsink, with or 
without insulation. Silicone grease may be 
used to improve thermal conductivity 
between baseplate and heatsink. 

Maximum operating temperature of the 
units is 80°C so that, generally, heatsink 
•equirements are modest and the amplifier 
nodule may be mounted directly on a sheet 
netal chassis. The output circuit 
:onfiguration is quasi-complementary, and 
quiescent current ranges from 15mA for the 
10-watt unit to 30mA for the 50-watt unit. 

Typical voltage gain of all units is 30dB 
vhile signal-to-noise ratio ranges from 60dB 
or the 10 watt unit to 90dB for the other 
inits. Frequency response is from 20Hz to 
OOKHz within 0.5dB at 1 watt, for all units, 
larmonic distortion for all units is less than 
».5% at full power into an 8-ohm load, for all 
nits, and is reduced considerably at lower 
ower levels. 

A major advantage of the units is that they 
an withstand, without damage, a five-second 
hort circuit at full power. This means that a 



fuse in the power supply can provide 
complete short circuit protection. On the 
other hand, the units must never be operated 
without a load, as this upsets the AC negative 
feedback loop. 

Trade prices, excluding tax, for small 
quantities are as follows: TA10, $15.90; 
TA20, $18.32; TA25, $22.23 and TA50, 
$25.74. TA series amplifiers may be obtained 
from Standard Telephones and Cables or from 
the NSW distributors, George Brown Pty Ltd, 
267 Clarence Street, Sydney. 
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MAIL ORDER SERVICE — 

P.O. BOX 131, KINGSGROVE, 2208. 

SALES CENTRE — 

103 REGENT ST., REDFERN, 2016. 
PHONE 69 5922. 

CITY SHOWROOM — 

429 PITT ST., SYDNEY. 

PHONE 2112826. 

DISPOSALS CENTRE — 

95-97 REGENT ST., REDFERN. 


WE'RE THE PROFESSIONALS 

with the personal service. 

We have available, EX STOCK, over 10,000 different items 
at WHOLESALE prices. If you haven't tried us. then you 
are losing money. And we are never happy unless YOU 
are happy. So try us, please. 

24 HOUR DESPATCH SERVICE 


RESISTORS 

iw, iw and £w, 4c each or 
$3.00 per 100. 
lw resistors, 7 c each or 
$3.00 per 100, 

POTENTIOMETERS 
Brand new, not manufactur¬ 
ers rejects. 

Standard: Log. or Lin 50c 
Switch type: Log only 90c 
Dual Ganged: Log 

or Lin.$1.80 

All have 2in shafts, std iin 
diameter Guaranteed noise 
free, long life. 

SWITCHES 

Chrome Toggle, On-Off 90c 
Chrome Toggle, 2p 2p 97c 
Small Slide, 2p 2p . . .. 23c 
Large Slide. 2p 2p ... 30c 
Small Slide, lp 2p ... 30c 
Large Rocker, On-Off . 52c 
Small Rocker, On-Off 52c 
Std Toggle, On-Off ... 45c 

SELENIUM BRIDGE 
RECTIFIERS 


20 Volt 1 amp 
20 volt 2 amp 
20 volt 6 amp 


98c 

$1.40 

$3.50 


VALVES 

All types, ex stock, from 95c 

BEZELS 

Large red, green, orange 45c 
Small red, green. 

chromed .. ..45c 

Neon 240v, red, orange 60c 

CAPACITORS 

0.001 to 0.01 mfd .. .. 7c 

0.022mfd 8c 

0.033mfd. 9c 

0.039, 0.047mfd .. ..10c 

0.068, O.lmfd.12c 

PLUGS AND SOCKETS 
Std. 3.5mm plug .. .. 20c 
Std phone plug, chromed 50c 
Stereo phone plug . . .. 60c 
FRC plug and socket . . 20c 
Ctd 3.5mm socket . . . . 20c 
Std Phone panel socket 25c 
Std Phone line socket .. 50c 
Std Stereo panel socket 45c 
Std Stereo line socket .. 75c 
2 pin din plug.40c 

2 pin din socket .. .. 30c 

3 pin din plug.40c 

3 pin din socket . . . . 30c 

5 pin din plug.45c 

5 pin din socket .. .. 32c 
Aligator clips, black only 10c 


TRANSISTOR RADIO KIT $7.50 

A complete six-transistor radio kit, includes P.C. board, gang, 
semiconductors, speaker and battery, with instructions. These 
sell in the stores for $15.00. 


POLYTRON MODULES 

R010 RF OSC/Mixer Module. $3.95 

1022 IF Amplifier, high sensitivity 455KHZ. $7.95 

A051 Audio Amplifier, 200 mw, 6v battery .. .. $5.95 

Add Ferrite aerial, tuning gang, volume control and speaker 
to build powerful 8-transistor radio. 


To: PRE-PAK ELECTRONICS, 

P.O. BOX 131, KINGSGROVE, 2208. 

PLEASE SEND INFORMATION ON — 

[ ] SINCLAIR EQUIPMENT [ ] HI-FI EQUIPMENT 
[ ] POLYTRON MODULES [ ] SPEAKERS 
[ ] KITS [ ] METALWORK [ ] MAG. CARTRIDGES 

TO . 


POSTCODE 


SINCLAIR PROJECT 60 

Z30 20W amp . . $14.90 PZ5 power supply . $17.60 

Z50 40W amp .. $18.75 PZ8 power supply . $26.50 

A.F.U. filter . . .. $26.50 PZ6 power supply . $23.75 

Stereo sixty pre-amp and control unit.$34.25 

Chassis suit Z30 system, teak front panel.$12.00 

Complete amplifier kits, including associated parts .. $80.00 
Demonstration facilities now available! 


NEW DISPOSALS CENTRE 

Now open—self-service warehouse. Bargains for personal 
shoppers only, name your own price on many lines—if 
your price is reasonable, we accept. We may have just 
what you want, so come and see. 

FREE PRESENTS GIVEN AWAY TO THE FIRST 
2,000 LUCKY CUSTOMERS 

post 50c 
post $1 
post $2 


Qty. 1-4.$2.50 

Qty 5-9.$2.00 

Qty 10-25 . . . . $1.80 


P.S1 20v REGULATED 
POWER SUPPLY 

Variable, regulated, short-circuit¬ 
ed projected power supply with 
voltmeter, variable current cut¬ 
out. 

Complete kit.$27.50. 

Post, $1.00. 



AO.l AUDIO 
OSCILLATOR 


KIT 


As in E.A., June, 70, complete kit with battery, case knobs, 
etc. 20HZ-20KHV. Price: $14.50, post, 50c. 


CLUB MEMBERS SPECIALS 


BC108 . 40c 

BC109 . 45c 

2N3055 . $1.90 

2N2160 UJT .. .. $1.50 

2N3638 . 50c 

40408 . $1.50 

40409 . $1.50 

SL403A. $8.90 

EM404 . 25c 


400v 


20c 

20c 


OA91 .. .. 

1NG14 .... 

2N4443 SCR 

6A. $2.20 

PA-234 lw l.c. . .. $5.75 

PA-237 2w l.c. . . . $9.35 

PA-246 5w l.c. . .. $11.50 
TAA-300 lw l.c. .. $3.60 


CAPACITOR DISCHARGE IGNITION 

G.T.S, by Stratronics. Unconditionally guaranteed 6 months. 

De luxe.$39.95 

Competition.$48.00 

Marine.$59.00 

Pre-pak Electronics C.D.I. Kit contains all parts, easy to 

assemble, $27.75, post 50c. 


HI-FI SPEAKERS 8 or 15 ohm 

6 i-inch 30HZ-15KHZ 6w RMS, $12.30, post 50c. 

8 -inch 30HZ-15 KHZ 8w RMS, $13.20, post 50c. 

10-inch 30 HZ-15KHZ lOw RMS, $13.20, post 50c. 

12-inch 30HZ-15KHZ lOw RMS, $14.50, post 50c. 

8 -inch 40HK-8KHZ 30w RMS Woofer, $21.00, post $1.00. 
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PLESSEY TELECOMMUNICATIONS 
PTY LTD, Faraday Park, Meadowbank, NSW 
2114. High range test lamp, to provide 
additional testing facilities in telephone 
exchanges and general telecommunications 
work. The instrument incorporates two 50V 
lamps connected in series between battery 
and earth, a test probe wired to the 
connection between the lamps, and a 
three-position control switch. When it is 



plugged into a battery jack, both lamps glow 
equally brightly giving a check on both the 
batter jack and the test lamp itself. When the 
orobe is connected to full battery of earth, 
3ne lamp should extinguish and the other 
?low at full strength. In this way, battery, 
jarth or open circuit may be indicated. One 
amp will glow more brightly than the other if 
i resistive earth or battery is met. With 
practice, an approximate estimate of the 
esistance value may be made. The instrument 
nay also be switched to conventional test 
amp operation with only one lamp in circuit. 

MARUBENI-IIDA PTY LTD, 109 Pitt 
Street, Sydney, 2000, has appointed Mr Peter 
V. Whelan to the position of electrical 
ngineer in the company’s Sydney office. 
/larubeni-Iida is a leading Japanese trading 
ompany already active in Australia in 
nineral and industrial development projects, 
'he company offers technical assistance to 
lients on a range of high voltage motors, 
urbo-generators, and thyristor 
ectifier/inverter equipment which it handles. 

TECNICO ELECTRONICS, a division of 
ye Industries, PO Box 12, Marrickville, NSW 
204. Agent for Princeton Applied Research 
orp, USA. Lock-in amplifier, model 126, 
leasures signals as small as InV with full 
;ale sensitivities down to luV and a 
equency range of 0.2Hz to 210Hz. 
wo-phase lock-in accessory, model 127, 
ermits the use of a wide variety of lock-in 
nplifiers to simultaneously measure phase 
id amplitude of the quadrature component 
f signals buried in noise. It simplifies and 
>eeds measurements in applications such as 
le determination of capacitance and 
inductance in semiconductor or biological 
udies. 



iinceton lock-in amplifier, model 126 , and 
iase accessory, model 127. 


W. C. WEDDERSPOON PTY LTD, GPO 
Box 3597, Sydney, 2001, has been appointed 
sole distributor for International Radio and 
Electronics Corp, USA, manufacturers of the 
Crown range of audio and tape equipment. 
Among the items Initially available are: D150 
dual-channel power amplifier, with power 
output of 90W into 8 ohms or 140W into 4 
ohms and frequency response flat (within 
ldB) from 5Hz to 20KHz at 75W; DC 300 
dual-channel basic amplifier, frequency 
response (0.1 dB) from DC to 20KHz or 
(0.6dB) from DC to lOOKHz, and power 
output 190W RMS into 8 ohms or 340W into 
4 ohms; IC 150 preamplifier, total distortion 
typically under 0.002%, wide range tone and 
loudness controls with pushbutton cancel for 
flat, and seven inputs (1 tuner, 2 auxiliary, 2 
tape and 2 equalised pickup); CX 700 tape 
recorder, tape speeds 15, 7V4 and 3-%ips 
(l-7/8ips optional), wow and flutter 0.06% at 
1 Sips, 0.09% at 7!/2ips. 0.18% at 

3-%ips, and 0.3% at l-7^8ips (maximum), 
frequency response (within 2dB at 15ips) 
50Hz to 30KHz; SX 824 professional tape 
recorder with computer logic control for 
instant response and no broken tapes; IMA 
intermodulation distortion analyser, with 
resistive matrix mixing at virtual ground of 
op-amp, 500Hz and 2 KHz 7-pole Butterworth 
active filters, FET-controlled AGC, IM 
measurements approaching residual of 0.005% 
and within 5% of full scale, 17mV sensitivity. 

PLESSEY PACIFIC PTY LTD has sold the 
Ducon power equipment division to 
Endurance Electric Pty Ltd, a subsidiary of 
Tyree Industries Ltd. Plessey acquired the 
division when it took over Ducon Industries 
Ltd. It was decided to dispose of the division 
because its products were not compatible 
with the Plessey range, which is traditionally 
in the area of telecommunications and 
electronics. 

AURIEMA (A’SIA) PTY LTD, 443 Kent 
Street, Sydney, 2000, has announced the 
appointment of Mr Wal Buckland as associate 
director of the company. He will be 
responsible for the formation of a 
professional audio division. He is a member of 
the IREE and the Audio Engineering Society 
of America, and was 
formerly manager of 
the recording division 
of EMI Australia. 

Auriema has re¬ 
cently been appointed 
Australian agents for 
Gauss Electrophysics, 
of the USA, manufac¬ 
turer of studio master 
recorders, high-speed 
tape duplication 
equipment, quality 
control systems, in- 
cassette duplicators, 
etc. 

CONTROL DATA AUSTRALIA PTY 
LTD, 598 St Kilda Road, Melbourne, Vic 
3004, has announced that Mr Trevor Pearcey 
has joined the company as senior staff 
specialist in the Australian systems division. 
He will work on the design and development 
of large-scale data management systems as an 
extension of two years’ work with Control 
Data’s advanced design laboratories in 
Minneapolis, USA, while on leave of absence 
from the CSIRO. Mr Pearcey, who graduated 
from London University with first class 
honours, first became associated with 
computers in 1943. He came to Australia 
after the war to join CSIRO and was 
responsible for the design of CSIRAC, 
Australia’s first computer which was 
commissioned at Sydney University in 1951. 

LEROYA INDUSTRIES PTY LTD, 2 66 
Hay Street, Subiaco, WA 6008, has been 
appointed sole Australian distributors for 
Sh arpe-Scintrex, USA, headphones. 
Sharpe-Scintrex produces a range of six 
models with the following features: up to 
40dB ambient noise isolation; up to 130dB 
output; down to 0.2 5% harmonic distortion 
at 120dB; frequency response 15Hz to 35KHz 
(for top models); liquid filled, washable ear 
cushions. ^ 


GEARCANO 



is an off-the-shelf system of precision 
components which enables the 
immediate construction of prototypes 
and working models. For Draughtsmen, 
Inventors and Hobbyists. The range 
includes formwork of flat and round 
modules to 19in long, bearing-blocks 
and brushes, tables, every type of gear, 
racks, leadscrews and half nuts, 
spindles, couplings, etc. Minimum prices 
—eg 40 D.P. gears about lc per tooth. 

Top illustration shows a rack-operated 
Dog-Clutch. Left illus. shows the 
GEARCANO grid (breadboard) sys¬ 
tem, which can be built up to 19in 
long by any width. Flexibility is shown 
by the angular settings of the fittings 
clamped to the grid. R.H. illus. shows 
a reduction unit oddly assembled to 
show the versatility of the formwork. 



Above is a short version of the flat type 
of Gearcano Compound Slide. The 
more rugged type using round modular 
slideways is shown on Leaflet S8. 


Call or send stamped, ad. env. (not 
phone) for eight priced Leaflets. Large 
display of assemblies on view at 

GEARCANO 

62 O’CONNOR ST (Cnr. Balfour St), 
CHIP PENDALE, NJS.W., 2008. 

Full Stocks of Gearcano Components 
also at* 

ALLGEARS, 423 Elizabeth St., Melb. 
GEARCO, 211 Pulteney St., Adelaide. 
GEARCO, 129 George St, Brisbane. 
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SPEED 

ONLY 5 to 6 seconds’ initial 

heating up time from cold, 

then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 

ozs. complete. Miniscope l| 

GUARANTEE 

Fully guaranteed with time 
tested dependability. 

SAFETY 

Low voltage operation. Heat 
sensitive components pro¬ 
tected. 

LESS MAINTENANCE 

Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


your 

money 

buys 

more 


when you 
choose a 


soldering: 


iron 


Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer'' fitted with 6ft. 3-core 
flex and 3 pin mains plug. 

Fully approved by electricity authorities APP. No. N/360/6894- 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 

MELB. VIC 44.5021 
HOB. TAS. 34 2811 
LAUN. TAS. 22.844 
PERTH W.A. 8.2271 
ADEL. S.A. 23.1971 
BRIS. OLD. 211933 





THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE' TRANSFORMER. 
MANUFACTURED BY NATRONICS PTY. LTD. 


SCOPE - VOTED FIRST BY A HOST OF SATISFIED USERS. 


Please Post 

NAME_ 


free illustrated SCOPE literature 


ADDRESS _ 
CITY_ 


_ POSTCODE _ 


l 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Unijunctions 

UNDERSTANDING AND USING 
UNIJUNCTION TRANSISTORS, by S. 
Hoberman. Published by W. Foulsham and 
Co Ltd, Slough, Bucks, England, 1969. 
Hard covers, SViin x SViin, 95pp, many 
circuits and diagrams. Price in Australia 
$4.05. 

A useful little monograph on the 
unijunction or UJT, written mainly for the 
technician, radio amateur and student. It does 
not go into theory or design considerations in 
my great depth, but does provide a 
worthwhile basic introduction to the device 
tself and its applications. 

There are five chapters, headed: 1 - 
Unijunction Transistor Fundamentals; 2 - 
Unijunction Transistor Oscillators; 3 - 

/oltage Controls; 4 - Time Delays and 
dashers; 5 - Sensing Circuits. The book ends 
vith a tabular appendix giving data on many 
•ommon UJT devices, and a topic index. 

The emphasis throughout the book is on 
>ractical circuit operation and applications, 
nd there are plenty of circuits with 
omponent values shown to assist those who 
vdsh to experiment. There is no mention of 
programmable UJT" devices, which seems 
nfortunate in view of the growing 
nportance and popularity of these devices, 
ut this is perhaps understandable in view of 
he fact that the book was originally 
ublished by Howard Sams in the US in 1969. 

Despite this omission, the book provides 
uite a deal of useful practical information on 
JT devices, and should thus be of value to 
lyone seeking a basic introduction to the 
ibject. 

The review copy came from the Australian 
>ents for Foulsham, Grenville Publishing 
ompany, who advise that the book is already 
i stock at major bookstores. (J.R.) 

design Teclmiqu.es 

LECTRONIC DESIGN TECHNIQUES, 
edited by E. E. Grazda. Published by 
Hayden Book Company, Inc, New York, 
1967. Second Printing 1970. Hard covers, 
SViin x lUAin, 312pp, many circuits and 
diagrams. Price in Australia $17.45. 

This is basically a selection of the more 
jtstanding design theory articles which 
>peared in the US technical magazine 
electronic Design" between about 1965 and 
)67. They were selected by E. E. Grazda, 
e Editorial Director of the magazine, for 
eir interest value to the professional circuit 
id equipment designer. 

The articles are grouped into seven 
ctions, the headings for which give a good 
ea of the material covered: 1 - Amplifier 
esign; 2 - Analytic Techniques: Networks 
id Filters; 3 - Computers, Logic and 
punting Circuits; 4 - Control Techniques 
id Power Supplies; 5 - Microwave Design; 6 
Oscillators: Pulse and Switching Circuits; 7 
Tests and Measurements. 

As one would expect, the articles are 


pitched at professional designer level, and 
assume a corresponding background. Being 
written by a large number of separate authors 
they vary somewhat in style and approach, 
but broadly speaking the majority at least 
appear to be very well written and highly 
readable. Despite the few years which have 
elapsed since the compilation was made, most 
would appear to be quite relevant for the 
present day designer. 

In short, a book which should prove of 
considerable interest and value to anyone 
involved in practical circuit design, and 
particularly those at professional level. 

The review copy came from Grenville 
Publishing Company, the Australian 
distributors for Hayden books, who advise 
that copies are in stock at all major 
bookstores. (J.R.) 

Telecommunications 

TELECOMMUNICATIONS, Second Edition, 
by W. Fraser. Published by Macdonald & 
Co (Publishers) Ltd, London. Hard covers, 
5V2in x 8%in, 803pp, many circuits and 
illustrations. Price in England four pounds 
two shillings (84s). 

This is the third impression (1970) of the 
second edition of “Telecommunications", 
which was first published in 1967. In this 
edition, the section on transistors has been 
rewritten and enlarged, to form a chapter on 
semiconductor devices. Subsequent chapters 
have also been rewritten to take these devices 
into account. The subject of noise has been 
expanded and put in a separate chapter. The 
third impression has also been “metricated". 

The author of this work has had 
experience in industry, and as well as this he 
has spent much of his life studying the 
academic side of engineering. He has seen 
service in the Radio Branch of the British Post 
Office, has been a lecturer at Northampton 
Polytechnic (now City University), and has 
held the position of Senior Lecturer at King’s 
College, London, since 1962. The present 
work has been written with the object of 
making available a 'standard text for 
undergraduates of electrical and electronic 
engineering, including Higher National 
Certificate students. 

The volume covers a wide variety of 


subjects at considerable depth, and I feel that 
it is really not possible to review it adequately 
in a few short paragraphs. Suffice to say that 
it appears to be well written and presented. 
To give readers a better idea of the material 
covered, here is a list of the contents. 

1 - Introduction; 2 - Network Theorems; 
3 - Circuit Theory; 4 - Transmission Lines; 5 

- Attenuators and Filters; 6 - Thermionic 

Valves; 7 - Semiconductor Devices; 8 - 
Low-Frequency Amplifiers; 9 - Distortion 
and Feedback in Amplifiers; 10 - 

High-Frequency Amplifiers; 11 - Oscillator 
Circuits; 12 - Modulation; 13 - Modulation, 
Demodulation, and Detection Circuits; 14 - 
Noise; 15 - The Transmission of Information; 

16 - Microphones and Sound Reproducers; 

17 - Telephony; 18 - Telegraphy; 19 - 
High-Frequency Transmission Lines and Wave 
Guides; 20 - Ultra-High-Frequency Devices; 
21 - Radio Wave Propagation and Aerials; 22 

- Radio Transmission Systems. 

Added to the above list of chapters, are 
Appendices A to H inclusive. They are headed 
respectively - Parameters of the 
Four-Terminal Network; The Hybrid-N 
Circuit; Mathematical Formulae; SI Units; 
Fourier Analysis; The Relation in Automatic 
Telephony Between the Grade of Service, the 
Traffic and the Number of Trunks; Maxwell’s 
Equations in Rectangular Co-ordinates; The 
Propagation of a Plane Wave. 

Many examples are given where relevant to 
the various chapters, and answers to problems 
are given following the Appendices. The 
volume concludes with an alphabetical index. 

After a perusal of this book, I feel that it 
could be an excellent reference for university 
and college students in this country. However, 
although no local price was supplied with the 
review copy, it would be considerable. A 
careful inspection should therefore be made 
before a decision to buy is made. 

The review copy came direct from the 
publishers. It would be reasonable to assume 
that copies will be available in the near future, 
through most technical booksellers. (I.L.P.) 

Computer Science 

INTRODUCTION TO COMPUTER SCIENCE 
AND DATA PROCESSING, Second 
Edition, by R. N. Schmidt and W. E. 
Meyers. Published by Holt, Rinehart and 
Winston, Inc, New York, 1970. Hard 
covers, 6V2in x 9y2in, 418pp, many 
diagrams. Price in Australia $11.55. 

This is basically a textbook for tertiary 
level courses in computer science and data 
processing. In their preface the authors define 
three main aims which they have followed: to 
acquaint students with the large body of 
material in the field, to provide a firm 
foundation for the student who is to enter the 
computer field professionally, and to provide 
a basic understanding of the concepts 
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University equipment 

All backed by Univerfity sales & spare parts service 


MODEL MVA—100 Multimeter. 

D.C.A.: 0.5-2.5-10-50-250-500-1000 

(100KO/V). A.C.V.: 2.5-10-50-250- 

1000, D.C.A. I0M-250M-2.5 

mA-25mA-250mA-1OA. A.C.A.: 0-10A. 
Ohms: 20K-200K-2M-200M. db: 
—20/0/+62. 

Price each: $35.00 + 15% S.T. 



MODEL MVA —A Multimeter 


D.C.V.: 2.5-10-50-250-1000 (20KO/V). 

“iS-i ' 1 

A.C.V.: 2.5-250-1000 (8KJ1/V). 

i*K‘ 1 ■ 

D.C.A.: 50/»A-2.5mA-25mA-250mA. 
Ohms: 10K-100K-1M-10M. 


db: -20/0+22, 

+22/+36. 

Price each: $16.00 +15% S.T. 



MODEL MVA—5 Multimeter. 

D.C.V.: 5-25-50-250-500-2.5K (20KOV) 
A.C.V.: 10-50-100-500-1000 (10KO/V) 
D.C.A.: 50AtA-2.5mA-250mA. Ohms: 
0.6K-6M. db: -20/0/+22). 

Price each: $10.00 jilus 15% S.T. 



Automotive Tachometers 

★ Universal Mounting. 

★ Illuminated Dial. 

★ Maximum Rev. Pointer. 

★ Chromed Bezel. 

When ordering please specify: 
6,000 or 8,000 R.P.M. — 4, 6, or 
8 cylinder—6V or 12V system. 

3 in Diameter. 

Price each $19.50 + 15% S.T. 



Model MTVA— 6 vacuum tube Volt¬ 
meter. AC-DC Volts, 7 ranges to 
1.5KV; P.P. volts, 7 ranges to 4KV, 
db (lmW-600) lOdb to + 65db; 
Ohms .2 to 1000M, 

Price each: $45.00 
+ 15% S.T, 

Also available in Kit Form. 


Model UC-3 3* Oscilloscope. 
Vertical lOOmV P.P./CM at 
lKc. Freq. Range 1.5cps to 
1.5Mcs Horizontal 900mV 
P.P./CM (at lKc). Wide sweep 
10 cps to cps-300Kcs. Contin¬ 
uously variable. 

Price each $110.00 
+ 15% S.T. 



Model USG—20D Signal Generator. 

7 Bands 120Kc-500Mc (6 Fundamental 
and 1 Harmonic) Xtal Socket for: Self 
calibration or Marker Generator. 

Price each: $38.00 plus 15% S.T. 




Model UAG-22 Audio Generator 

Sine 20HZ-200 KHz. Square 60 
Hz-30KHz. Output voltage 7V 
max. Freq. Response + /—1.5 
dB 60 Hz-30 KHz. 

Price Each $40.00 + 15% S»T. 



Model T.V.T. Valv e Tester. This 
instrument incorporates lever 
switches for element selection, 
which enables it to test any future 
types of valves, regardless of their 
base connections. T.V.T. price each 
$88.00 + 15% S.T. 

Tube adaptors 

90 deg. Model TV2 price ea. $4.00 
110 deg. Model TV 10 price ea $4.00 
+ 15% S.T. 


Model “Uniter F” R.L.C. 

Bridge and Multimeter 

Resistance: 0.0UM1MH 8 ranges, 
inductance: 0.1 uH-llOH. 

8 ranges. 

Capacitance: lpF-1100+F. 8 ranges. 
D.C.V.: 25 to 1,000 6 ranges. 
A.C.V.: 2.5 to 1,000 6 ranges. 
D.C.A.: 0.05 to 250mA 5 ranges. 
Resistance: 0-50MI2 4 ranges. 

Price Eeach $120.00 + 15% S.T. 



All test equipment can be k»spotted at 


University Graham 
Instruments Pty. Ltd. 


106 Btlmore Road. Rlvcrwood. N.S.W., 
Telephones: S3 0644 (5 lines). 
Telegrams and Cables: Raquip. Sydney. 
City Office: 91A York Street. Sydney. 


2210. 


Victorian Office: 180 York Street, Sth. Melbourne. 
Phone 397 7253. 


REPRESENTATIVES: 


WA: Atkin* (WA) Ltd. 

894 Hay Street. 

PERTH: WA 6000. 21 0101. 

TAS: W. P. Martin and Co. 
202 Aroyle Street. 

HOBART: Tas. 7000. 

And 32 Cannlni 


LAUNCESTON 


Ing St. 
: Tas. 


7250. 22 844. 


SA: Compar Distributors Pty Ltd. 
33 Market Street. 

ADELAIDE:SA. 5000. 51 6264. 


NEWCASTLE DISTRICT: 

Hunter Engineering Sales Pty 
Ltd. 64 Broadmeadow Road. 
Broadmeadow. 

NEWCASTLE. NSW. 2303. 

Phone 61 4321. 

PORT KEMBLA DISTRICT: 

Hundell Engineering Sales Pty Ltd, 
1 Fitzwllllam Street. 

PORT KEMBLA. 2505. 43 397. 
QLD: Gee & Co.. 35 Railway Ter¬ 
race. Milton. 36 0344. 


Also available from all leading Queensland wholesalers. 
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involved for those who do not intend doing 
so. The latter aim suggests that the book 
might also be of value to the individual reader 
seeking a book for self-tuition, and to the 
reviewer this would certainly seem to be the 
case. 

The chapters are headed: 1 - Careers in 
Computer Science and Data Processing; 2 - 
Highlights in Computation History; 3 - 
Mathematical Classification of Decimal 
Numbers; 4 - Number Systems; 5 - 

Arithmetic Operations and the Binary 
System; 6 - Data; 7 - Boolean Algebra; 8 - 
The Stored Program Computer; 9 - Input, 
Output and Storage Media; 10 - Introduction 
to Program Flowcharting; 11 - Intermediate 
Flowchart Construction; 12 - Advanced 
Flowchart Construction; 13 - Computer 
Programming; 14 - The Fortran Language; 15 
- Minicase Studies in Programming; 16 - 
Other Programming Languages; 17 - Systems 
Study and Design, Implementation and 
Operation. The book ends with a glossary, a 
bibliography and a topic index. 

Throughout the book, the text gives every 
evidence of careful planning and methodic^ 
preparation. The emphasis is very much on 
communication of the basic concepts, which 
seems most commendable because these are 
all too often left for the reader to fathom out 
for himself. Chapter 16 should be particularly 
useful, because it uses a single problem 
example to illustrate the use of, and the 
differences between, nine different languages: 
Fortran, Basic, PL/1, Algol, Cobol, RPG, 
DLT, CIO and an assembler language. 

I think this is one of the most thorough 
and readable books on computers and data 
processing that I have seen. It should be 
found most valuable by anyone seeking a 
good basic introduction to the subject, 
whether for formal study or self-education. 

The review copy came from Holt, 
Rinehart and Winston (Aust) Pty Ltd, who 
advise that copies are in stock at all major 
bookstores. (J.R.) 

Semiconductors 

WORKSHOP IN SOLID STATE, by Harold E. 

Ennes. Published by W. Foulsham and Co, 

Slough, Budks, England, 1970. Hard 

covers, 5 Vim x 8%in, 382pp, many circuits 

and diagrams. Price in Australia $11.05. 

This is originally a Howard Sams 
publication, written as a training manual for 
broadcast station technicians. In his preface 
the author notes that the purpose of the book 
is to provide a rapid, practical and effective 
transition from vacuum-tube to solid-state 
circuitry. It assumes a background in basic 
electronics, and aims at a level somewhere 
between a completely simplified approach 
and a thoroughgoing mathematical approach. 

The book begins as one might expect with 
atomic structure, and progresses through basic 
iiode operation to the bipolar transistor. It 
hen deals with parameters and stabilisation, 
passing from these to basic analysis of linear 
circuits, and simplified design concepts. The 
;econd half of the book then deals with 
.witching, pulse circuits, other types of 
ransistor, oscillators, binary arithmetic and 
aoolean algebra, logic circuitry, power 
upplies and basic testing techniques. This 
ection concludes with a data appendix, the 
.nswers to problems distributed through the 
ext, and a topic index. 

To this reviewer the treatment of basic 
levice theory given in the earlier chapters is 
ather too brief and superficial, and may well 
>e found by the reader to be unsatisfying, 
lowever the concepts presented are 
easonably accurate, and could perhaps be 
rstified on the grounds that the book is 


intended mainly as a practically-orientated 
training manual. 

Perhaps a more relevant criticism would be 
that the treatment and its content material 
are somewhat dated. Considering the size of 
the book, its date of publication and its rather 
embracing title, it seems almost farcical that it 
devotes only three pages to basic FET device 
theory and operation, with a further five and 
a half pages dealing with the use of these 
devices in oscillator circuits. I could find no 
mention of the unijunction or programmable 
unijunction devices, and only the briefest 
mention here and there of the existence of 
integrated microcircuits. 

I might also add that like most other 
Foulsham-Sams books, the book is provided 
with the familiar pasted-in blurb ahead of the 
original preface, entitled “It is essential that 
the English reader should read this chapter”. 
And as usual this gives the same rather inane 
comments informing the poor reader of the 
subtle differences between US and British 
pilot lamps, or that the English power mains 
voltage is 240V and not 117V. Presumably 
this is required for legal or economic reasons. 

Summarising, a book which may well be 
found of interest and value by those seeking a 
bridge from “valve” to “solid state” circuit 
concepts. That it will be entirely satisfying 1 
am inclined to doubt, however. At the very 


least the reader will have to refer to other 
sources for detailed and up-to-date 
information regarding FETs, unijunctions, 
PUTs and ICs. 

The review copy came from the Australian 
agents for Foulsham-Sams, who are Grenville 
Publishing Company. We understand that the 
book should be in stock at all major 
bookstores by the time this review appears. 

(J.R.) 

WORLD RADIO AND TELEVISION 
HANDBOOK, 25th Edition, 1971. Published 
by World Radio and Television Handbook Co 
Ltd, Denmark. Paper covers, 9in x 6in, 372 
pages. Price in Australia, $5.40 plus 45 c 
postage. 

This book was reviewed in our March, 
1971 issue on page 145. We have been 
informed that copies are available from 
Technical Book and Magazine Co Pty Ltd, 
289-299 Swanston Street, Melbourne, 3000. 

VALE: RADIOTRON DESIGNERS 

HANDBOOK. Amalgamated Wireless Valve 
Co Pty Ltd has announced with some regret 
that, due to changing requirements, a decision 
has been made not to reprint the handbook. 
“RDH”, as it has been affectionately known, 
was first published in 1934. Of some 40 
pages, it consisted mainly of tables, abacs, 


WHAT EVERY 
EXECUTIVE 
AND ACCOUNTANT 
SHOULD KNOW ABOUT 

COMPUTERS 


— and it doesn't cost much to learn 

If you're in Commerce you cannot ignore Computers—the pacemakers of the 
Seventies. 

Many companies are, in fact, training personnel in programming and information 
production techniques appropriate to their own installations and systems. But first, 
a grounding in Computer Programming and Electronic Data Processing Systems 
is essential. 

This is where B.I.C. can help YOU. 

Our Computer Programming and Electronic Data Processing Courses provide 
forward-thinking Executives and professional Accountants with the basic knowledge 
of how Digital Computers work, how they may be used and of the actual writing 
of computer programs. Data Processing shows the way in which the various tran¬ 
sactions of an organisation can be recorded, accumulated, analysed and used for 
optimum control. 

These low-cost Courses furnish the essential pre-requisite training for more 
advanced studies in Operations Research; Network Planning (PERT — Program 
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical 
Analysis; Automatic Control Systems and others. 

Send TODAY for FREE comprehensive Handbook giving full details. 


i BRITISH INSTITUTE OF CAREERS 

■ Dept. Q160, 113 Pacific Highway, N. Sydney, N.S.W. 2060. 

■ Please send me without obligation, your free Handbook on tuition and careers 
| in computer programming and E.D.P. Systems. 

I Name_ _ Age. 

| Address 

I _______--- 

| Post Code _ Occupation 
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Good news for tape recorder enthusiasts 



what Akai’s 

GX(S)Head 
means 
to you 


150,000 hours of recording/ 
playback service life! 

It means you won’t have to change the 
head of your tape recorder for 150,000 
hours! And when you start calculating 
what 150,000 hours means, you’ll be very 
much surprised. If you were to use this 
GX-HEAD for 8 hours every single day 
of the year, it would last you for over 51 
years! If you were able to play your tape 
recorder continuously without stopping 
for a single minute, this AKAI GX- 
HEAD is guaranteed for a service life of 
little over 17 years! That’s why you can 
really call this GX-HEAD a “wear free” 
lifetime possession. 



GX-365D ... one of our latest 
models with GX- Head. 


GX-HEAD is “Dust Free” 

It means you won’t have to clean the 
head of your tape recorder as often as 
conventional heads. The core of the GX- 
HEAD is made of single crystal ferrite, 
and the inner circumference of the head 
shield is mounted and set in glass. Crystal 
ferrite is a magnetic gem, and as such has 
all the resolute, long-enduring qualities 
associated with precious, sparkling gems. 
As a result, the GX-HEAD is “dust free'’ 
from magnetic tape dust. Thus, sound 
quality is not affected even under ex¬ 
cessively high temperatures and dense 
humidity. Wear and abrasion are almost 
completely eliminated and enhanced tape 
motion stability is produced because of 
the high degree of glass and crystal fer¬ 
rite hardness. 



GX-Head Heads up to present 



GX-HEAD guarantees 
preeminent recording 

It means highest quality recording 
sounds are now available to you. On con¬ 
ventional recording systems, when high 
frequency signals are being recorded on 
tape, the signals are weakened by the 
prevailing influence of the bias current. 
As a result, the frequency response is not 
good and sound is not reproduced in 
all its true dimensions. On the new GX- 
HEAD, AKAI engineers were successful 


in focusing the magnetic bias field so that 
the influence of the bias is drastically 
lessened. And greater frequency response 
w’as obtained because an ideal gap width 
and gap depth were developed and ultra- 
precision processing techniques were 
used in the manufacture of this head. 



Change in the Characteristics of Fre¬ 
quency Response due to Adhesion of 
Dust (using tape of inferior quality at 
40°C (104°F), 85% humidity) 


I 



Heads up to prosaot 


3" 

* 

f 







OX-H«ad 



Comparison of Degree of Wear 


The sharply contoured shape of the 
GX-HEAD permits low frequency sig¬ 
nals to be recorded smoothly without 
distortion. 20 to 30Hz super low frequen¬ 
cies can be recorded and played back 
with maximum stability. 

AKAI’s GX-HEAD is the answer to 
true sound reproduction. Don't settle for 
anything less. 


Audio & Video 

AKAI- 

AKAI ELECTRIC CO., LTD. 
Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0584/399 Montague Rd., West End, Brisbane, QUEENSL 
Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. I 
87A Brisbane St., Lauceston, Tasmania Tel: 2-5282 
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formulae, and a little basic theory. Valve data 
was presented for the OIA. 12A, 26, 27, etc. 

The second edition was expanded to 58 
pages, and its popularity as a standard work 
for “set designers, wireless engineers and 
experimenters” was established. (The quoted 
words were printed on the covers of early 
editions.) Under the editorship of the late F. 
Langford-Smith, the third edition of over 300 
pages sold nearly 300,000 copies throughout 
the world. The fourth edition was the work of 
23 engineers in collaboration. It contained 
1498 pages and had comparable circulation. A 
Japanese edition was produced. Stocks of the 
seventh impression of the fourth edition are 
now exhausted. 

The dramatic leap forward in electronics 
technology and in semiconductor and IC 
development has far outstripped the capacity 
of one volume. Hence the decision not to 
reprint the handbook. However, the company 
feels that, for many years to come, students 
ind engineers alike will find much help from 
references and data contained in existing 
:opies of “Radiotron Designers Handbook”. 

LITERATURE—in brief 

STANDARDS ASSOCIATION OF 
V.USTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060, is seeking comment on 
our draft Australian standards on 
lectro-magnetic interference limits. They are: 

Doc 1693, limits of electro-magnetic 
nterference for electrical appliances and 
quipment. a revision of AS C321. This 
stablishes limits for interference emitted by 
variety of electrical equipment intended for 
omestic and industrial or commercial use. 

Doc 1694, electro-magnetic interference 
leasuring apparatus for the frequency range 
.15MHz to 1000MHz, a replacement for AS 
348 and AS C349 which are endorsements 
f Part I of CISPR 1 and CISPR 2 
:spectively. This specifies the characteristics 
id performance of quasi-peak and sine-wave 
Sectors for measuring interference voltages 
id field strengths by defining mandatory 
mdamental parameters. 

Doc 1695, radio interference limits and 
easurements for television and radio 
ceivers. This is intended to protect the 
ception of sound and TV signals, and 
escribes limits of permissible radio 
terference characteristics. Methods of 
easurement for testing for compliance with 
ese limits are also prescribed. Specific 
•mment is being sought on the question of 
tmunity of TV receivers to both radiated 
terference, particularly local oscillator 
iiation, and conducted interference. 
;thods of measurement are also required. 

Doc 1696, electro-magnetic interference 
lits and measurements for semiconductor 
ntrol devices. This prescribes limits of 
erference from equipment employing 
niconductor control devices to control the 
eration of electrical appliances operating on 
v or medium voltage. It also specifies the 
;thod of measurement to be used to 
monstrate compliance with the limits, 
ecific comment is sought on the ability of 
i equipment to cope with the measurement 
interference generated bv such devices. 
The association is also seeking comment 
a further test procedure on mould growth, 
form part of the revised Australian 
ndard AS C333, basic environmental 
ting procedures. Issued as Doc 1701, the 
ift is intended to establish the effect of 
>uld growth of fungi on the functioning of 
ctronic components or equipment under 
iditions conductive to their growth. The 
t is identical with Test J of IEC Pub. 68. 
Copies of the draft standards may be 
tained,' without charge, from the various 
? ices of the Standards Association of 
istralia in all capital cities and Newcastle, 
mment on the provisions of these drafts is 
ited from persons or organisations 
perienced in the relevant fields, and should 
ich the head office of the association or any 
inch office not later than May 31, 1971. 


The International Telecommunication 
Union (ITU) has devoted the May issue of its 
monthly revue, the Telecommunication 
Journal, to space communications to mark 
the occasion of the World Administrative 
Conference for Space Telecommunications 
meeting in Geneva from June 7 to July 17, 
1971. The 200-page issue contains articles by 
leading international experts, and follows the 
plan outlined below. 

1. General. 1.1 Considerations on 
launchers as a function of orbit, weight and 
performance of the satellite. 1.2 Power 
sources on board satellites. 1.3 General 
problems relating to space 
radio communications (identification, 
tracking, telemetering, maintenance 
telemetering, remote control). 1.4 Physical 
factors affecting space radiocommunications, 
particularly the choice of frequencies 
(propagation, noise, power balance, etc). 

2. Satellite communication systems. 2.1 
Brief description of the Intelsat system; 
details of the Intelsat-IV system. 2.2 Brief 
description of the Molnya system; description 
of the stationary system. 2.3 Regional 
systems. 2.4 Prospects. 2.5 Problems 
connected with the geostationary orbit. 2.6 
Integration of satellite communication 
systems. 2.7 Comparison with other systems; 
economic aspects. 

3. Direct broadcasting. 3.1 General 
problems. 3.2 Techniques. 3.3 Planning and 
frequency problem. 3.4 Application tO' 
education and the Indian project. 


4. Application to mobile services. 4.1 
Aeronautical. 4.2 Maritime. 

5. Space research and radio astronomy. 

5.1 Manned flights. 5.2 Space probes. 5.3 
Radio astronomy and radio-detection 
astronomy. 

6. Satellites for the study of the earth. 6.1 
Meteorological satellites. 6.2 Satellites for the 
observation of the earth. 

7. Radio amateurs. 

8. Regulation problems. 

9. Legal problems. 9.1 General problems. 

9.2 Problems raised by the use of satellites for 
program broadcasting. 

10. Space policy of the international 
organisations and international co-operation. 

11. Technical co-operation. 

This issue also has two annexes: a 
complete list of satellites launched since 
Sputnik I on October 4, 1957 with technical 
information available; a planisphere with a 
movable transparent sheet showing the 
regions covered by the geostationary satellites 
as a function of their position over the 
Equator. 

Copies of the May issue of the 
Telecommunication Journal may be obtained 
for 15 Swiss francs from the Sales Division, 
International Telecommunication Union, 
Place des Nations, 1211 Geneve 20, 
Switzerland. Payment should be made 
exclusively to the order of the General 
Secretariat of the International 
Telecommunication Union. 


We train 

radio enthusiasts 

who want to 
become experts 


.-POST THIS COUPON TODAY- 

Stotts 1 


TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 
290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

39 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, lull details of your 
courses In Radio For Amateurs. 

Mr., Mrs., Miss.:.Age. 

Address. 


No sales counsellor will call 


..Postcode. 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modem radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Gives you the background knowledge and 
the skills you need to pass the PMGexams 
and get your Certificate of Proficiency. 
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New All 
Silicon 
30/60 
WATT P.A. 
PORTABLE 
AMPLIFIER 

12-16 volts* 2 Input*. 5MV and 100MV. 
D.menslons 6i*ln W x 3Uln H x 8’aln 
0 . 1* Ohmi output No. 763D. . . 662 
For 12S.2S0.500 ohm output 592D. 
362. For 240v op.. $33 extra. 

10 watt P.A. amp. similar to above, 
4 ohm output. 240v. op. No. 485, $40. 
Freight extra. _ 

C.D. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer Insulation. Connected and tested 
layer Insulation. Connected and tested. 
For photo cell distributor No. 786. $8. 


$8. Postage. 20c. 



R.C.S. COMPUTE 
DO-IT-YOURSELF 
KITS 

Peak reception, 
low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF 
Transports 7. 


Complete kit — No. 640 

-- ‘ idlo. ' 


-*^58 


Portable car radio. Identical to 64C 
above, plus extra switch and car colt. 

etc. No. 642 .$46.00 

Postage $1 

(Write for booklet on 640 ano $42.) 

NEW TRANSISTOR PREAMP 
KIT 

SIZE 3 x 2 x lln. 2 reg. for S 
LOW IMP. Input 2 trans. 672C 
Wired ready for use 6720 . . 

HIGH IMP. 2 tran. 68QC - - - - ,_ 

Wired ready for use, 6800 . . . . |8.00 
HIGH IMP silicon 3 tran. d*2C $6.00 
Wired ready for use, 682D . . . . $9.30 
Pottage 10c each. Write for data. 

COILS and IF'i 455 Kc 

Aer. R.F.. OSC. and iF's . . . . $2.00 

Ferrite Aer. 52.40 

No. 265 Universal tape OSC. Coll, $6 
Postage 10c. Write for details end price. 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer, I.F., pwr. dectr. stages, adjustable aerial coupling. 
Complete as lllust., wired and tested with 461 dial, knobs and 
switch pot No. 474D. $31. Freight extra. 

WHISTLE FILTER for above set for 8kc bandwidth (can be 
altered to 3, 10 cr IIKc). No. 128. $4. Post 10c. 



10W STEREO 

MULLARD 10 x 10 
wom R.M.S. 

With output transistor PROTECTION. ..Frequency 
response 40cy to 30KC. Distortion 0.5%. Treble, 
bass, boost 20DB. 




b/c tuner 1 

Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 
your drawings — write for particulars and drafting aids. 



686—65.P.12B 
694—66.R.2 
704—67.P.2 

707— 67.P.3 

708— 67.A.3 

709— 67.P.4 
711—67.A4 
723—68.5.T 
731—68.M.12 
736—69.5.T 
750—70. A. 1 
7S6—70.R.1 
758—10P.1 


726—68.A.8 
753—69.F.10 

771— 70.P.6 . 

772— 70.G.7 
776—70.A.2 


above $2.50 


32.80 

$1.80 

$ 2.00 

$ 2.00 

$4.00 


717—68. P.1 
741—69.P.5 
747—69.C.10 
746-69.P.9 

$3.00 


639-65.T.3 

727— 68.8.T 

728— 68.0.9 

$3.20 


7ZA- 


gr* 


9.0.1 

S3 


68.10.CL 

- fQ.' 


759—7C 


C.1 

$5 


742—69.C.9 

748— S9.D.10 
754—69.C.11 

749— 69.C.12 
751—70.TX.1 

00 


H 

.9L 


TRANSFORMER 

Tap 6v and 9v D.C. at 
100 mllllamps 


Filter, condensers, rectifier, 
case. etc. $6.50. Post 20c. 


resistor. 


NEW STEREO MAGNETIC 

$11.so 


Hum freo. 5MV Input. 
250MV out. Size 3" x 
2” x 1°. Wired ready 
for use. No. 762D. 


Pott 10c 



NOISE FILTER 
for radio and TV 

No. 27 line filter. 2 

amp.$8.50 

No. 29 10 amp. No. 
29B 20 amp. line 

filter.$35 

No. 30 pulse filter. 2 

amp.$11.50 

No. 11 aerial filter $13 
Order direct. Pack, and 
post 50c. 


MAGNETIC STEREO PRE-AMP 

In 5MC out 250 Mv. Bass and treble 

20DB, No. 724C.529 

Wired ready for use.$31 

Postage 30c each. 

For crystal ceramic No. 722D . . $27 

NEW AUDIO AMPLIFIER 

4 transistors, ’a 
or 1 watt. 3in x 
2 in x lln. plas- 
' tic. 9 volt. Do- 
it-yourself k I t 
No. 665. $10 

(post 10c), wired 
ready for use, 
No. 665D — 

_ $11.50. 

LATEST PRINTED CIRCUITS 

779— 70. R.D.1— 778—70. T.X.2 — 

$3.00 $2.50 

780— 70. P.A.1— 767—70.B.F. 08— 

$3.00 $2.00 

790—70. H.P.1— 783—71. T.U.2 — 

$3.00 $2.00 



Order, bv Mall Order. Postal Note or Money Order (add post.), direct to — 

RADIO PTY. LTD., 651 FOREST ROAD, BEXUY, N.S.W., 587 3491, 5875385 



MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 


■ TRADE-INS ACCEPTED aTERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 

■ AUSTRALIA’S GREATEST HI-FI CENTRES 



ENCEL HAS LOWEST PRICES 
ON HIGH QUALITY ROTEL AMPS 


At Encel's unbeatable low prices these fine Rotel stereo 
amplifiers are outstanding value for money! 



ROTEL RA 610 

Reviewing this unit. “Electronics 
Australia" (January, 1971. 
page 109) says. “On test this 
amplifier performed Impeccably. 
Harmonic distortion was less 
than 0.1 per cent at 25 watts. 
Frequency response was 
exceptional with —3dB points 
at 6Hz and 200kHz. 


Square wav© response was 
excellent and stability with 
capacitative loads was also good." 
The new RA 610 offers 32 watts 
RMS per channel. Housed In 
handsome wood cabinet and 
fitted with slide tone controls 
and extensive connection 
facilities on rear panel. 

Encel price only $199.00* 


ROTEL RA 310 

Same high quality as the more 
powerful RA 610. 17 watts RMS 
per channel, with harmonic 
distortion less than 0.2 per cent 
at rated output. Like the 
RA 610 this outstanding 
amplifier measures better than 
Its quoted specifications on test. 
Encel price only $129.50. 




FAMOUS 

ROTEL 

STEREO HEADPHONES 


Hz) 


Hz). 


Model RH-711 (15-25,000 
Encel price $17.50. 

Model RH-600 (20-19,000 
Only $9.50. 

Both headsets complete with 
10ft of cord and standard 
stereo plug. 

Note: All prices include sales 
tax. Write for full information 
on all these items. Technical 
reviews available on items 
marked * 
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STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060, has announced the 1971 
Annual List of Publications of the SAA. The 
list summarises over 1,600 Australian 
standards, over 1,600 International Standards 
Organisation (ISO) recommendations, and 
lists over 400 International Electrotechnical 
Commission (IEC) publications. The Annual 
List runs to 288 pages and includes a 27-page 
subject index of Australian standards, and a 
16-page index of ISO and IEC publications. 
The cost of the list is $2.40 from any office 
of the association. 

The SAA has also announced the 
publication of the following standards: 

AS Cl00 Ap. A revised standard for the 
basic approval and test specification for safety 
of materials and equipment intended for use 
in any electrical installations. This revised 
edition incorporates nine amendments to the 
1964 edition, and a comprehensive 
introduction to Part II of the SAA Wiring 
Rules together with modifications to the 
definition of exposed metal and the clause 
covering the use of flammable materials and 
marking. 

AS C365, Part II. Metal drums for bare 
stranded conductors used for overhead wires 
for power and telecommunication purposes. 
It is for use in conjunction with Part I which 
dealt with wooden drums for bare stranded 
conductors. 

AS C411. Moulded case circuit breakers of 
rated voltage up to and including 600V AC 
and 250V DC and interrupting ratings of 
20KA or more. The standard has been based 
on British and International Electrotechnical 
Commission documents modified to suit 
Australian conditions. 

AS C50(45). The third edition of the 
International Electrotechnical Vocabulary, 
Chapter 45, Lighting, endorsed without 
amendment as an Australian standard. 
Together in this single volume are almost 900 
terms with their definitions in English, 
French, German and Russian. Translations of 
;he terms are in five additional languages. 

AS 1020. Code of recommended practice 
? or the control of undesirable static 
dectricity. The standard is one of the first of 
ts type in the world to codify knowledge on 
static electricity. It outlines recommendations 
or the safe control of electrostatic charges 
;enerated incidentally by processes or 
ictivities. 

AS C366. The endorsement without 
amendment of IEC Publication 147, Parts 2 
nd 2A. Essential ratings and characteristics 
>f semiconductor devices and general 
>rinciples of measuring methods, part 2, 
eneral principles of measuring methods. 

AS C367: The endorsement without 
mendment of IEC Publication 148, letter 
ymbols for semiconductor devices and 
itegrated microcircuits. These standards 
arm part of a series on semiconductors 
stablishing parameters essential to their 
election. 

The association has also announced the 
ublication, in its series of miscellaneous 
ublications, of a report on preferred 
umbers and their use. Issued as SAA MP19, 
lis publication brings together under one 
over three recommendations of the 
nternational Organisation for 
tandardisation, that is ISO R3, preferred 
umbers — series of preferred numbers; R17, 
uide to the use of preferred numbers and of 
jries of preferred numbers; R497, guide to 
le choice of series of preferred numbers and 
F series containing more rounded values of 
referred numbers. 

Copies of the preceding publications may 
j obtained from the offices of the Standards 
ssociation in all capital cities and Newcastle 

the following prices: AS Cl00 Ap, $4; AS 
365, Part II, 60c; AS C411, $1.60; AS 
50(45), $33; AS 1020, $5; AS C366, 
10.25; AS C367, $ 15.40; SAA MP19, $1.20. 

MICROWAVE ABSORBERS. Published 
t Emerson & Cuming Inc, Canton, Mass 
1021, USA. This folder on high loss 
electrics and electromagnetic absorbing 
aterials presents complete application and 
:rformance data on 16 material product 



lines. Applications include transmission line 
components, reduction of surface waves, 
reduction of mutual coupling, and reduction 
of reflections. The products are available in a 
wide variety of forms, including machinable 
rigid rods and sheets, flexible sheet stock, 
castable lossy epoxies, and silicones, 
mouldable powders, lossy foam sheets, ana 
lossy paints. Many of the products have 
magnetic as well as dielectric loss. 

PLESSEY DUCON PTY LTD, PO Box 2, 
Villawood, NSW 2163, has published a data 
sheet, No PD305, which gives full 
specifications of the professional series SD3M 
mica capacitors, designed for operation at 


500, 300 and 100V DC working. Their 
construction features high-grade mica plates 
with fired-on silver electrodes. These are 
stacked and fired into a rigid and stable block 
which is then protected by dip encapsulation 
and epoxy impregnation. The SD3M series is 
similar to the SD6M series of MIL approved 
capacitors, but provides a wider range of 
capacitances and working voltages as well as a 
reduction in size. A crimped lead version is 
also available. 

DAMAGE IN LASER MATERIALS, 
edited by Alexander J. Glass and Arthur H. 
Guenther, National Bureau of Standards 
special publication 341, issued December, 
1970, 126 pages, price $1.25 (US). The 
proceedings of a symposium sponsored by the 
American Society for Testing and Materials, 
and by the National Bureau of Standards. It 
was held at Boulder, Colorado, USA, on June 
24 and 25, 1970. The major topics covered in 
this second symposium on damage in laser 
materials were: diagnostic development; 
damage testing and assessment; damage 
theory; and physical characteristics of optical 
media of importance in controlling damage. 
These are dealt with in 15 papers. The editors 
provide introductory remarks and a statement 
of summary and conclusions. Order prepaid 
from the Superintendent of Documents, US 
Government Printing Office, Washington, DC 
20402, USA. Remittances should be in US 
exchange and include an additonal one-fourth 
to cover mailing costs. ® 
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Start to think positively about improving 
yourself now; getting a better job; earning 
more money. .You too should own your own 
home: your own car; have everything you 
want. The key to all this training and educa¬ 
tion is within your capabilities. 

THE ANSWER: International Correspondence 
Schools can help you get this training. I.C.S. 
can train you at home, in your own time, for 
a career in the job of your choice. 

WHAT KIND OF JOB DO YOU WANT? 
Perhaps you’d like to be a writer, journalist 
or become an advertising executive. If you like 
meeting people, then perhaps you would make 
a good salesman, sales manager or marketing 
executive. Perhaps you like to build? You 
could become a foreman, buildei; or engineer 



— electronics expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are within your reach through I.C.S. training. 
OVER 236 I.C.S. COURSES. There are over 
236 I.C.S. Home Study Courses — one of 
them will undoubtedly cover the business you 
are now in or can help you break into an 
entirely new field. An I.C.S. Home Study 
Course can train you for the qualifying exam¬ 
inations in many professions. 

ACT NOW1 Opportunities are everywhere — 
but you must be trained. Over 8 million 
people have enrolled with I.C.S. throughout 
the world. Take the first step now — fill in 
the coupon below and we will send you a 
FREE book about the I.C.S. course that suits 


your needs. 

YOUR FUTURE CAREER COULD BE LISTED HERE 


Accountancy 
Secretarial 
Cost Accountancy 
All Public Exams, 
Bookkeeping 
Small Business Owners 
Office Management 
Club Administration 
Shorthand-typing 
Modern Supervision 
Hotel-Motel Management 
Retail Merchandising 
ISME Marketing Exams. 
Sales Management 
Salesmanship 
Window Display 
Advertising Exams. 
Copywriting 
Commercial Art 
Painting in Oils 


Water-Colour Painting 
Caricature—Cartoons 
Showcards—Tickets 
Signwriting 
Professional Writers 
Short Story Writing 
Freelance Journalism 
Script Writing 
Photography 
Interior Decorating 
Home Dressmaking 
Pattern Drafting 
Hostess—Entertaining 
Etiquette 

Foreign Languages 
English—Maths. 
General Education 
Nurses Entrance 
Police Entrance 
Building Trades 


Draughtsmanship 
(Mech., Arch., Elect., etc.) 
Carpentry & Joinery 
Heating—Ventilation 
Air Conditioning 
Plumbing 

Estimating & Quantities 
Concrete & Struct. Eng. 
Surveying & Mapping 
Highway Engineering 
Clerk of Works 
Business Letters 
Civil Engineering 
I.A.M.E. Exams. 

Refrigeration 
Motor Mechanics 
Farm Machinery 
Diesels 

Driver’s Maintenance 
Electronics 


TV & Radio Servicing 
or Engineering 
Welding—Gas & Elect. 
Jig & Tool Design 
Eng. Drivers Exams. 
Industrial Chemistry 
Plastics 

Soft Drink Mnfg. 
Psychology 

Industrial Management 
Business Management 
Computer Programming 
Maths for Engineers 
Production Engineering 
Small-Boat Sailing 
Boiler Attendant 
Decimal Currency 
Mercantile Agents 
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International Correspondence Schools. 

Dept. 695—400 Pacific H'way, Crow's Nest, N.S.W. 
Tel. 43 2121. Branches all States and New Zealand. 

Send me FREE book on. 

Name (Mr., Mrs., Miss) .Age. 

ALL CAPITAL LETTERS PLEASE 

Address . 

. State .Postcode...,.Dept. 695 

Occupation.Phone.. 


Examination Coaching 
Special Tuition Avail¬ 
able for ALL Exams., 
including: MATRICU¬ 
LATION, SCHOOL CER¬ 
TIFICATE, LEAVING, 

UNI ENTRANCE INST. 

OF SALES ADVERTISING 
INST. OF AUST. 

SOC. OF ACCOUNTANTS, 
INST. BUSINESS 
ADMINISTRATION 
INST. OF SECRETARIES. 
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RADIO 

SUPPLIERS 

Mail Order Specialists 


AMERICAN RECORDING TAPE 

(New, In sealed boxes) 

1500 feet. 7-Inch. Acetate. mil. . . $3.50 

1200 feet, 7-Inch, Acetate, 1mil. . . S2.50 

1200 feet. 7-Inch. Mylar, 1i a mil. S3.00 

1200 feet. 5 3 4 -lnch, Acetate, 1 mil. . . $2-20 

1200 feet, 5 3 4 -lnch, Mylar, 1 mil. . . S2.50 

Postage 10c. 

NEW HEADPHONES AND MIKE 

Phones 8 ohms. Mike 25 ohms. 

Price $15.75. 

METERS 

MR2P METERS: Square, face size 1 3 4 ln. M/Hole 
I’aln, res. 99 ohms. 0-1, 0-25. 0-250 and 

0-500 mA. Price.nett S5.00 

MR2P METERS: 0-5, 0-15, 0-30, 30-30 Amps. 

(Res. SOM/V.) Price.nett $6.50 

MR2P METERS: 0-15 volt DC. 0-30 volt DC. 

Price.$5.50 

MR2P METERS: 0-50. 0-100, 100-100. 0-500 
VIA. (Res. 900 ohms.) Price . . . . $6.75 

M065 METERS: New. Face slz* 3 * 2 ln. M/H 
2 3 4 ln. Res. 120 ohms. 0-1, 0-5, 0-10, 0-20, 
0-50. 0-100, 0-500 mA. Price .. net $5.25 
Post 20c. 

MOSS METERS RES.: 0-15. 0-30, 0-300 volt 
DC. Postage 20c. Price . . . . net $5.40 

SWR 109 METER: Replacement. Postage 20c. 

Price.$9.50 

P25 “S" METER: Price.net $6.50 

P25 METERS: New. Face size 2 , aln. M/H 
2’ 4 in. Res. 60 ohms. 0-1, 0-5. 0-100. 0-500 

mA. Postage 20c. Price.net $6.00 

MR3P METERS: New. Face size 3’ 2 ln. M/H 
2 3 4 in. Res. 120 ohms. 0-1. 0-10, 0-50. 

0-100, 0-500 mA. Post 20c. Price net $6.75 
MR3P METERS: 0-50. 50-50. 0-100. 0-500 

VIA. Postage 20c. Price.net $9.20 

MASTER METERS: New. Model S21. Size 2’ 4 in. 
M/H 2ln. C/R 50-50 VIA. Plain face. 

Postage 20c. Price.net $4.00 

MASTER METERS: New. Model S212 24F/498. 
Face size 3i 8 in., M/H 2 3 4 ln. C/R 1-1 mA. 
Plain face. Postage 20c. Price . . net $3.70 
MASTER METERS: New. Model 212 24F/502. 
0-10 volt AC. Face size 3’aln, M/H 2 3 4 m. 
Postage 20c. Price.net $4.50 


GREEN CAP CONDENSERS 

Sizes: 0.001, 0.0022. 0.0033, 0.0047, 0.0056. 

0.0068. 0.082 uF. Price each 12c 

Sizes: .01. 0.022, 0.033. 0.039. 0.047. 0.056. 

0.082 uF. Price.each 15c 

Sizes: 0.1. 0.22, 0.33, 0.39, 0.47 uF. 

Price.each 15c 

1 uF. (200V.W.), 2 uF. (200v.w.). Price ea. 58c 


BARGAIN ITEMS 

Mini push-button Switches, new . . each 45c 

Bellng-Lee Sockets.each 40c 

Bellng-Lee Plugs.each 45c 

Belling-Lee Line Joiners .each 48c 

Spring-loaded Terminal Posts, yellow, green, red 

or black.each 15c 

3.5mm Plugs.each 2Sc 

2.5mm Plugs.each 15c 

6.6mm Plugs.each 40c 

Stereo Plugs. 60c ea. Stereo Sockets each 50c 

R.C.A. Plugs ..each 50c 

4-pln Speaker Plugs.pair 22c 

3-pin Dim. Plugs.each 58c 

S0239 Sockets.each 95c 

PL259 Plugs ..each $1.00 

Ladel Crystal Mike.each $1.20 

TV Plug/Socket .each 45c 

labeh Crystal Sets Coll, new . . . . each 95c 

abel Aligning Tool Kits . . . . set of two 85c 
_abe| Aligning Tool Kits . . .. set of 4 $1.30 

Adel Nibbling Tools.each $7.50 

Car Radio Speaker Control and volume front 

and rear.each $3.00 

Neon Screwdriver. 240 volt . . . . each 55c 

10 pairs S/A Clips.$1.60 

Ditto with 6-inch lead (ideal jumper leads) $1.60 

3.5-3.5 3ft leads.$1.20 

Jabel Rotary Switches.$1.20 

1 pole. 12 positions. 2-4. 2-5, 2-6. 3-3. 4-2. 
581 Eddystone Variable Condensers. 50 pF (no 
shaft). $1.56 


CASSETTE TAPES 

Type Cl 20. $1.50 

Type C90 . $1.20 

New. Postage 10c. 


DISC CERAMIC CONDENSERS 

25 volt working 

Sizes: 0.1, 0 22. 0.27. 0.33, 0.01, 0.022 

0.0047, 0.033. 0.047 uF. Price each 18c 
Size: 0.47 uF. Price.each 44c 


BROADCAST BAND TUNER 

Locally made. Model 401 uses a shielded 3- 
stage I.F. Module with a single transistor mixer 
osc. An AGC voltage Is developed and applied 
to the 1st I.F. stage. High sensitivity Is obtained 
with a ferrite rod, 8in long. 3 ein dlam. Sensi¬ 
tivity: 150 uV; bandwidth: 8 KHz; supply volt¬ 
age: 9V: supply current: 5 mA: audio output 
voltage: 0.5-1 .OV; load impedance: not less 
than 47K. Complete In plastic box with dial. 
Ready to plug in. 

Price $25.00 net. 


POCKET CRYSTAL RADIO 

Type ER22. Set complete. Price $1.50. 

A.C. ADAPTOR—BATTERY SAVER 

Type PS64—240 volts to 6 or 9 volts. 

300 mA.$12.50 

Type PS62—240 volts to 6 or 9 volts. 

100 mA. $8.50 

Postage 30c 

WIRE WOUND POTENTIONMETERS 

_50 watts. 200 ohms. Price $3.00._ 

EXTENSION SPEAKERS 

Type TS30 Tubular Extension Speakers. 8 ohms, 
new. Complete with lead and two plugs 2.5 and 
3.5 mm. Price $4.30. Postage 20c. 

TELEPHONE INTER-COM SETS 

Telephone Inter-communication Set with signal 
bulb, two U2 batteries- Ideal for children. Price 
$6.75. Postage 30c. 

EGG INSULATORS 

For your Aerial. 8c each. 

VARIABLE CONDENSERS 

Single gang. 10-415 pF. Price $2.20. 

RESISTORS 

*2 watt 8c each. 1 watt 10c each. 

VERNIER DIALS 

Ratio 8 to 1 reduction, scale 0-10, 

Type T 501 1’ 2 Inch diameter.$2.00 

Type T 502 2 inch diameter.$2.75 

T ype T 503 3 Inch diameter.$3.30 

LOW PASS FILTERS 

A "Cabena" Low Pass Filter will fix T.V.I. Cut¬ 
off frequency. 30 MHz.; attenuation at 60 MHz. 
better than 30 dB; insertion loss, negligible. 

Impedance 50-72 ohms. 

Price $11.50: Postage 10c. 

SOLID STATE STEREO AMPLIFIER 

8 watts r.m.s per channel. Input for magnetic, 
crystal and ceramic type microphone. P.V. cart¬ 
ridges. tape recorder input and output, tuner in¬ 
put. stereo headphone jack. 

Reduced to $55.00. Postage $1.20. _ 

FIVE-CORE CABLE 

5 x 5/0076. Ideal for Intercoms.. Telephones, 
etc. New. 100 yd rolls, $17 (postage 75c). or 
_20c yd._ 

STEREO HEADPHONES 

Professional quality (well known brand). Large 
earpads. standard stereo plug. 6ft lead. 

Price $5.75. Postage 50c. 


323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

P MELBOURNE, VIC. 3000 

TELEPHONES: 677329,674286 


CRYSTAL CALIBRATOR No 10 

Nominal range: 500 KHz. to 30 MHz, 500 KHz. 
xtal and 250 KHz./500 KHz BFO. Provides 

heterodyne output in steps of 1 MHz. Dial driven 
by machine cut strip gears, calibrated In 2 KHz. 
div. Easily read to 250 cycles. Output ''spiked” 
approx. 1 sec. intervals, identifies beat note. 
Power requirements: I2v. DC at 0.3 amp., 250 
volts at 15 mA. This is a precision Instrument. 
Complete with crystal. 

Price $23.50. 

BATTERY CHARGER NEW 

240 Volt. 6 Volt or 12 Volt 4 Amps Switch Over 
Complete with Leads. Meter. Fuse Metal Case. 
S.E.C. tested $21.50. Postage $1.00. Battery 
Charger 6 Amps $27.50. 

VACUUM TUBE VOLT METER 
MODEL K1420 NEW 

(Suitable for FM Radio Stereo (T/V) and commu¬ 
nication aparatus Meter 195 VIA DC (6In) 
Mirror Scale DC Probe Test Lead Red and 
Black and Book. High Input impedance. 11 
Megohms DCV. Price $69.50. Postage 80c. 

L.S.G.I.I. SIGNAL GENERATOR NEW 

Freq. Range A.120K/C—390 M/C. B.120 K/C 
—320 K/C C.320 K/C—1000 KC. D.1.0 M/C 
—3.2 M/C. E.11 M/C—38 M/C F.38 M/C— 
130 Calibrated harmonics 120 M/C—390 M/C. 
RF output over 100.000 v/v 120 K/C — 38 
M/C. RF controls high low switch plus fine 
mod/freq 400—1000 CPS Crystal Oscillator 1- 
15 M/C (FT203). (Crystal not supplied). AF 
output 3-4 Volts AF input 4 volt. Tubes 128H7 
6 ARS REC *2 wave selenium. Power volt 240. 
Price $49.50. Postage 80c. 

STANDING WAVE BRIDGE + FIELD/ 
S/INDICATOR NEW 

Model 23-126. SWR 1:1 to 1:3. Accuracy equals 
5 p.c. Impedance 52 ohm. 100 VIA D/C 
Meter. Antenna 5/section Collapsible. Price 
$16.50. Postage 30c. 

JACKSON V/CONDS. NEW 

150 PF with ' 4 in shaft $2.80. Postage 20c. 

CRYSTAL RADIO KIT NEW 

Model 28-207. Tunes Am.B/casts complete with 
all ass. Price $3.95. Postage 30c. 

DH-025—Very lightweight basic stereo-head¬ 
phones with many desirable characterstics to 
ensure your enjoyable listening. With adjust¬ 
able headband and foam earpieces. / 

Unit impedance 8 ohm at 800 Hz. Matching 

Impedance 4-16 ohm. Maximum Input 200 mw. 
Frequency Range 20-12,000 Hz. Weight 300 G. 
$6.75 nett. Postage 30c. 

DH-03S—Our Standard Model, in comfortable 
single head-band style. Fully adjustable and 
giving dynamic stereo performance. 

Unit Impedance 8 ohm at 800 Hz. Matching 

Impedance 4-32 ohm. Maximum Input 300 mW. 
Frequency Range 20-18,000 Hz. Weight 350 g. 
$9.50 Nett. Postage 30c. 

DH-04S—A deluxe Model Incorporating concen¬ 
tric but entirely separate tweeter and woofer 
In each earpiece. Adjustable attenuators provide 
clear reproduction of your finest recordings. 

Unit Impedance (Tweeter 8 ohms at 2000 Hz 
Woofer 8 onm at 80o Hz). 

Matching Impedance 4-32 ohm. Maximum input 
300 mW. Frequency Range 20-20,000 Hz. 
Weight 400 g. $12.95. Postage 30c 


FIELD STRENGTH METER NEW 

Model 23-135B. For checking radiation from 
transmitting antenna. Tunes circuit type. Freq. 
range (5 channel). A 1-3 MC B 3-9 MC C 

%n 27 £!& R,, 2 7’!P° M/C E 100 —300 M/C 
Meter 200 VIA F/scale (Ass) Rod antenna 
crystal earphone Instruction sheet. Price $15.75, 
Postage 30c. 


NIBBLING TOOL (ABEL) NEW 

Trims, notches, cuts round, square or Irregular 
holes any shape size over 7/16in. Price $7.20. 
Postage 20c. 


W« toll and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, 
Role Speakers, Peak Stereo Equipment, Kew Brand Meters, A & R Transformers, Mullard 
Valves and Transistors, Ducon Condensers, etc. 


BULK STORE, 104 Highett Street, Richmond. Phone 42 8136. 
Monday to Fridoy 10.30 a.m. to 5 p.m. Saturday 9 a.m. to 12 Noon. 
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The aerial of the Dapto radio telescope, 
with the operating room and associated 
buildings in the background. 

The audio signal is then fed into a 
commercial chart recorder, with high and low 
speed available for recording the received 
signals. 

Progress on the project at the time these 
notes were being compiled was that most of 
the items of equipment were completed or 
near completion. It was hoped to have the 
transmitter in the PMG laboratory by 
mkUMay for final check out. By that time, 
installation of the remainder of the 
equipment at Dapto should be completed 
with some work still required on the control 
systems. 

The first objective is to hear their own 
signals reflected from the moon, after which 
tests will be organised with other groups 
overseas. It is hoped to obtain much useful 
data on propagation at 432MHz, over the 
earth-moon-earth path. Later further work on 
1296MHz will be considered, as this 
frequency has a number of advantages for 
earth-moon-earth propagation compared with 
the lower frequencies. 

This project will reactivate the facilities at 
the Wollongong University radio telescope, 
which has not been used by the Wollongong 
University authorities since the site was 
transferred to them by the Commonwealth 
Scientific and Industrial Research 
Organisation. The antenna and other 
equipment had not been used since the 
CSIRO completed their pioneering solar 
research in the 1950s. The facilities will also 
be used for research work at the university, as 
part of its expansion program during the next 
few years. 

It can be seen from these notes that such a 
project requires a great amount of work if it is 
to have a reasonable chance of success. Only 
through the combined efforts of the group 
and the assistance received from the 


HF Moonbounce Project 


Amateurs in the Illawarra area of New South Wales are co-operating with the 
Vollongong University College in a UHF moonbounce project. 


Inside the operating room, with Brian 
Tucker, VK2ZGB, at the dish drive 
control panel 
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jio clubs and other organisations, as well as individual amateur operators, are cordially 
ited to submit news and notes of their activities for inclusion in these columns. Photographs 
I be published when of sufficient general interest, and where space permits. All material 
uld be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW, 2200. 


Details of an interesting project which is 
>eing undertaken on the south coast of New 
Jouth Wales has been received from Lyle 
’atison, VK2ALU, a well-known and keen 
mateur radio operator in Wollongong. The 
tory concerns the Illawarra Branch of the 
tireless Institute of Australia, NSW Division 
/hich, in conjunction with the Wollongong 
Jniversity College, has undertaken the 
stablishment of an experimental 
loonbounce station. The station is located at 
ie Wollongong College radio telescope site at 
>apto, approximately eight miles south of 
Wollongong. 

The project is aimed at establishing 
vo-way communication on the 432MHz 
nateur band, using the moon as a passive 
■flector. It is hoped that communication will 
/entually be established with those amateur 
perators in the United States and possibly 
urope or the United Kingdom who are active 
i the field of earth-moon-earth 
jmmunication. 

The cost of the equipment is being met by 
e Wollongong University College, who will 
us be the owners of the completed 
stallation. However, apart from the 
irabolic reflector which is already installed 

Dapto, the remainder of the .equipment is 
•ing obtained or constructed by the 


members of the Illawarra Branch of the WIA, 
together with WIA members in Sydney. 

The installation and commissioning of the 
project equipment at the Dapto site will be 
undertaken by a group of amateur operators 
who have become known as the “Illawarra 
Branch WIA Moonbounce Group”. 

The antenna is a 30 foot diameter 
parabolic reflector, on a polar mount with a 
circularly polarised crossed dipole type feed 
system. This uses a quadrature hybrid to 
obtain the correct direction of rotation for 
transmit and receive. Work on this equipment 
has been carried out by a number of members 
of the Illawarra branch. Even their wives have 
helped out with the painting of the dish and 
structure. 

The transmitter is a CW type which runs a 
kilowatt input to the final amplifier stage, in 
accordance with a special power permit 
obtained from the Postmaster General’s 
Department. A pair of 4CX250 tubes are used 
in the final amplifier. These give 
approximately 600 watts to 650 watts of RF 
output. The transmitter uses a specially 
stabilised crystal oscillator unit provided by 
Gordon Clarke, VK2ZXD. The transmitter 
has been constructed by Ralph Davison, 
VK2ZRG, and the power supply by Graham 
Dowse, VK2AGV and Hank Laauw, 
VK2BLH. 

The receiving system uses a receiving 
transistor preamp installed adjacent to the 
quadrature hybrid feed point of the antenna. 
The preamp was constructed by Ross Usher, 
VK2ZRU. Received signals are then fed to a 
high quality 432MHz converter with a 28MHz 
output. This is located at the base of the dish 
structure. The converter was kindly donated 
by Standard Telephones and Cables Pty Ltd. 

It is hoped eventually to have a direct 
conversion type intermediate frequency 
channel, and this is planned for construction. 
But at present a commercial sideband receiver 
is being used as the intermediate frequency 
strip. 

The audio is fed through a high selectivity 
low-pass filter unit with approximately 200 
cycles bandpass at the 3dB point, and then 
into a chart recorder amplifier. These two 
units were constructed by Roger Evans, 
VK2BRE. 


AMATEUR BAND 
NEWS AND NOTES 

by Pierce Healy, VK2APQ 
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KITSET SPECIALS 


BROADCAST TUNER KIT 


3 STEREO AMPLIFIER KIT 


A high performance I.C. Tuner as featured in February E.A. Sensitivity lSuV at tMHz for 
<!OmW I.C. has 16 transistors. Our kit is complete to the last item and includes sliding dial 
mechanism and zener diode. Full kit price. $23.50. plus 50c post. Wired and tested. $28.50. 


MAIN ITEMS FOR ABOVE TUNER; 

TAA840: $4.20. YFL455A Filter: $3.60. Tuning Gang: $3.60 P.C. Board $1.20. Aerial Coil: 
$2.90. Osc. Coil: $1.90.___—_ 

$32.75 

(Post $1.00) 


Based on August. 68 E.A. Power; 3W per channel. Unit is housed in very attractive case with 
brushed aluminium front panel. Has Phono. Tuner, and aux inputs. Frequency response: 25Hz 

_20KHz. 8 ohm outputs. Kit could be build in a weekend. Complete to the last item. Very 

special price, $32.75 plus $1.00 post. 


$23.50 
(Post 50c) 



Specification*: 

Freq. Responses: 20H2-20KHZ. 

Power 0.7 WCMax) 

Softly padded earspeakers 
allowing listening to be a pleasure. 
Volume controls for each channel. 
Excellent value at $10.75 plus 50c post. 


Am featured in Jan 

performance Stereo Amp. 6 
channel. Complete kit nc 
$89.95. Post $2.00. 


PHONE SERVICE: Simply order on phone and t 
order will be despatched C.O.D. within the j , 
hour. j , 

QUALITY: All our parts are new and fully j , 


C.O.D. To use this service add 60c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 a.m. 
at the P.O. and despatched to meet the 1 p.m. 
clearance the some day. This gives you a 
4-hour service. 

POSTAGE: Add 15c puckpost fee to all orders 
unless stated otherwise. 


KITSETS AUST. PTY. LTD 


MAIL ORDER DEPT.: Bo. 176. P.O. DEE WHY 2099, N.S.W. 

SALES DEPT.: SHOP 2, 21 OAKS AVE., DEE WHY. 
50 yds. from Dee Why Post Office. Phone 982 5571 


STEREO HEADPHONES 


$10.75 
(Pott 50c) 


MAGNETIC PRE-AMP * 
STEREO 


As featured in Oct. 


Uses 6 


*6< **B,Au" _ 

silicon " transistors. Full R.I.A.A. or C.C.I.R. 
equalisation is provided. Output 2V P-P ^ 
input Sensitivity 2mV. 9V operation. Full j | 
kit $6.50. Post 30c. _ 

PLAYMASTER 128 
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Wollongong University College and other 
people has it been possible to convert an idea 
into a working project, aimed to make good 
use of the 432MHz amateur band. As such ii 
also provides strong support for the retentior 
of amateur frequency allocations. 

The project is still in its infancy, anc 
assistance will be welcomed from any radic 
amateur willing to make time available fo 
either the construction of additiona 
equipment or on-site operation. Thi 
particularly applies to anyone who has item 
available which they think may assist in mor 
efficient operation of the project on 432MH 
or 1296MHz. 

Those interested are invited to contact 
Lyle Patison, VK2ALU, of 96 Heaslip Streel 
McArthur Heights, Wollongong, NSW 25 0C 
Telephone STD 042 26984. 

STATISTICAL COMMENT 

When correlating information on novic 
type licences that are issued by variou 
administrations around the world, Rex Blacl 
VK2YA, has compiled some interesting an 
significant statistics on the ratio of “amatei 
licensees” to “population”. 

To quote but three: in the United Stat< 
of America, the ratio is 1:800; in Canad 
1:1567; and in Australia, 1:1846. On the: 
statistics it is stated that Australia 
“retarded” in relation to Canada, a counti 
with which some degree of parity could l 
expected. In relation to the United State 
Australia could be regarded as “severe 
handicaped”. 

On these figures it was asked - what is tJ 
best means of increasing Australia’s Amate 
Service? Is novice licensing one of the mo 
effective methods? What other ideas can y( 
offer? 

As chairman of the WIA committ 
investigating the advantages and / 
disadvantages of novice licences, Rex Bla 
has collected a wealth of information relati 
to amateur radio from all parts of the wor! 

NEW ZEALAND 

The January/February 1971 issue 
“Break-In”, the official journal of the N< 
Zealand Association of Radio Transmitte 
featured the Christchurch Branch activit 
and achievements, and provided an interesti 
insight to amateur radio in New Zealand. 

In the leading article the trials a 
tribulations of obtaining a suitable venue 1 
club meetings over the past 25 years w< 
recalled. It was towards the end of 1967 tl 
events finally allowed the Branch to negoth 
the purchase of the property which had be 
used as the club rooms for the previous f 
years. 

By the end of 1970 the property was fu 
paid for, including new extensions a 
improvements to the building. The treasure 
report to the annual meeting revealed that 
Branch is in a very sound financial positit 
The property was shown at a book value 
$6,800, with the total assets nearly $11,01 
This includes a specially fitted out mo 
vehicle for the Amateur Radio Emerger 
Corps. A most commendable effort, the m 
so for having been achieved in under th 
years. 

On the technical side, members of 
Branch have designed, constructed £ 
installed a VHF repeater station that 
several unique features. This repeater has b< 
approved by the New Zealand Post Offi 
and is the only one in operation. The in; 
frequency is 144.65MHz and the output 
145.775MHz, amplitude modulated and us 
vertical polarisation. 

To cope with a high level of emergei 
communication in the Christchurch ai 
mainly for search and rescue, provision 
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NEW WINTER VHF CONTEST 


miade to enable medium high frequency 
signals to be received and relayed on VHF 
Shoul^J it be necessary, the AREC Section 
Leader can tone call the repeater on the input 
frequency to switch the repeater receiver to 
retransmit signals from 3900KHz and 
5680KHz, when required. 

Tone switching close-down facilities have 
been included in the system should any 
malfunction take place in the transmitter. The 
system also provides for the reset to normal 
operation when high frequency talk-through 
traffic has been completed. 

The location on Marleys Hill, adjacent to 
the television station CHTV 3, has made 
mobile operation around Christchurch almost 
perfect. In addition, contacts over 100 miles 
are now commonplace. 

There are more than 40 stations operating 
[hrough the repeater, which is essentially for 
mobile to mobile and mobile to home 
aperation. Home to home station operation is 
liscouraged. A code of ethics has been set out 
or the guidance of operators using the system 
o as to provide the greatest degree of service 
vithin the area. 

TECHNICAL ARTICLES OF INTEREST 

“CQ” Magazine, March 1971 :“A 500 watt 
: meter Linear using pentodes”. “Parallel Fed 
ertical collinear for 2 meters”. 

“Break-in”, (NZART Journal) 
inuary/February 1971: “The Christchurch 
HF Repeater”. “Solid state quick check - A 
lethod of checking transistors in circuit”. 

WlA ACTIVITIES 

The special committee set up by the 
Hreless Institute of Australia to investigate 
le desirability or otherwise of a Novice type 
cence in Australia met on Sunday March 
9th/ at the Wireless Institute Centre, Crows 
est. The committee discussed many aspects 
f the views expressed by a cross-section of 
ustralian amateur operators, as well as 
Jtails received from societies in countries 
here administrations have already 
troduced this grade of licence. 

A detailed report giving statistical data 
•Hated by the committee, together with its 
commendations, was to be prepared for 
esentation to the delegates attending the 
jderal Convention of the WIA, scheduled to 

held in Brisbane at Easter. It is expected 
at the report wiU form the basis of future 
•licy of the WIA in regard to Novice type 
ensing in Australia. 


In order to foster an interest in wintertime 
VHF and UHF operation among Australian 
amateur operators, David Tanner, VK8AU, is 
sponsoring a contest on amateur frequency 
allocations, 52MHz and above. The duration 
of the contest is from 0001 hours EAST, 1st 
July, 1971 to 2359 hours EAST 31st July, 
1971. 

The rules for the contest are as follows: 

1. There is only one division, ie, Transmitting 
open. 

2. All Australian amateurs may enter for the 
contest, whether their stations are fixed, 
portable or mobHe. 

3. All Australian amateur VHF and UHF 
frequency bands may be used, but cross band 
contacts are prohibited for scoring purposes. 
Cross mode contacts will be permitted. 

4. Only one scoring contact per band per 
station will be allowed in each EAST calender 
day. Should two or more licensed amateurs 
operate any particular station, each will be 
considered a separate contestant and must 
submit a separate log under his own call sign. 

5. Entrants must operate within the terms of 
their licences. 

6. Cyphers; Before points may be claimed for 
a contact, serial numbers of five or six figures 
must be exchanged. These are to consist of 
RS (telephony) or RST (telegraphy) plus 
three figures commencing at 001 for the first 
contact and increasing by one for each 
successive contact. 

7. Ineligible contacts: a. On the 52MHz band, 
contacts using the mode usuaUy referred to as 
“Sporadic E” will be disaUowed. The sponsor 
reserves the right to make decisions in 
doubtful cases, b. Contacts over distances 
below 50 miles on the bands 52MHz to 
585MHz will be disallowed, as will contacts 
below 25 miles on bands 1215MHz and 
above, c. Contacts on net frequencies or 
through repeaters will be disaUowed. 

8. Scoring for aU contacts will be based on 
mileage multiplied by a factor dependent on 
the band being used as follows: 


Band Factor 

52MHz 1 

144MHz 2 

432MHz 3 

576MHz 4 

1215MHz and up 5 


Each log entry must show the claimed 
mileage and score. In the event of two 
stations disagreeing on mileage, the average of 
the two estimates will normally be taken. 

9. Logs: All logs must contain th*e following 
information: Date and time (EAST), Band; 
Emission and Power; Call sign; RS(T)/No 
sent: RS(T)No received; Distance and Points 
claimed. 

10. A trophy will be awarded to the winner. 
Consolation prizes may be awarded if the 
number of entries is sufficient or if any 
contact results in an Australian record being 
broken. 

Entries to the contest should be sent to: 
D. D. Tanner, Lye & Dixon Road, 
Ripplebrook, Victoria 3818. They should be 
postmarked not later than 31st August, 1971. 

Additional notes: Contestants will observe 
that the scoring table is wholly based on 
mileage, including 52MHz. This has been 
made possible by the disqualification of 
“Sporadic E” contacts, which occur only 
infrequently at this time of the year. It was 
thought that this type of contact does not 
reflect the operators use of “state of the art” 
equipment and that it was not fair to those 
amateurs working with meteor scatter 
techniques to allow “Sporadic E” contacts. 

The multipliers are based on the 
capabilities of Australian stations using “state 
of the art” equipment or techniques, and are 
in roughly inverse proportion to the distances 
which can currently be expected at that time 
of the year on each band. 

The minimum distances are based on the 
normal maximum range of beginner type 
stations running 10 watts output to relatively 
smaU (by today’s standards) antennas except 
on the 1215MHz band, where two watts 
output is considered more realistic. The 
minimum distances also take away any 
advantage which the city dweller has and gives 
everyone an even chance. 

For those who wish to consider further 
the subject, the following references are 
given:- D. W. Bray, K2LMG: A method for 
determining VHF station capabilities. QST 
November 1961, Pp36-41. W. Smith, 

W1DVE: “Closed band*’ DX on 50MHz. QST 
May 1967, Pp74-78. E. Jamieson, VK5LP: 
Meteor Scatter operations. A.R. October 
1970.P 24 
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NEW SOUTH WALES 
FoUowing discussions at the February and 
irch monthly meetings of the New South 
lies Division of the WIA regarding a 
Dposed increase in membership fees, from 
.00 to $10.00 for full members and from 
.50 to $9.50 for associates, it was agreed 
it the matter be referred to all members for 
inal decision. 

In accordance with the decision of the 
•mbers attending the March meeting, the 
uncil was instructed to send to each 
mber with the subscription renewal notice 
memo explaining the reasons for the 
)posed increase and asking for an 
pression of opinion on the matter by either 
iding the current fee or the proposed fee if 
jy were in agreement. If a greater number 
higher fees are paid then the lower 
/ments will be classed as pro-rata 
/ments. 

It was pointed out during the discussion at 
j March meeting that the additional 
rease was necessary to cover the cost of 
ploying administrative staff by the Federal 
ecutive of the WIA located in Melbourne, 
is is an entirely new departure in the 


running of the affairs of the Institute as such 
tasks have been carried out by voluntary 
members for the past 60 years. 

The Annual General Meeting of the NSW 
Division was held on Friday March 26th, 
1971 at Wireless Institute Centre, Crows Nest. 
The main business of the evening was the 
ballot for the council for the ensuing year. 
Only 29.25% of members entitled to vote did 
so. Of the votes received 24.9% were declared 
invalid. 

The council of seven elected out of a total 


of eight nominees were: 

Bill Lewis 

VK2YB 

Tony Mulcahy 

VK2ACV 

Ben Mills 

VK2AJE 

Pierce Healy 

VK2APQ 

Peter Campbell 

VK2AXJ 

Grahame Wilson 

VK2ZCW 

Ian Mackenzie 

VK2ZIM 

(Note: listed in 
sign.) 

alphabetical order of call 


Hunter Branch: At the Annual Meeting of 
the Hunter Branch of the NSW Division a 
comprehensive report of the activities in the 
Branch during the past year was given by the 


CALLING ALL 

PROSPECTIVE 

AMATEURS 

The Wireless Institute of Australia was 
established in 1910 to further the in¬ 
terest of Amateur Radio. With over 
half a century's experience, who could 
be more qualified in teaching this sub¬ 
ject? 

Correspondence Courses are available 
at any time. Personal Classes com¬ 
mence in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, 2065 
NEW SOUTH WALES 
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; f Bring in 

fW the whole 
wide world 





with the 



ox 

I5QA 


Communications Receiver 



Transistorised. 

4 Bands 

240V AC 

All solid 

or 12V DC 

state 

.535 to 30 MHz 
(includes Broadcast) 

operation' 


This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave listeners alike. The DX150Agives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car's cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—product detector for SSB/CW, 
plus fast and slow AVC—variable pitch 
BFO—illuminated electrical bandspread 
fully calibrated for amateur bands—cas¬ 
cade RF stage—ANL for RF and AF— 
zener stabilised—OTL audio—illuminated 
“S" meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 


Realistic Performance 
Realistic Price 

$234-20 


Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 
14{" x 9i" x 6}. 


CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic. 

Name. 

Address. 




(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY. ROSEVILLE, 2069 . 
Cables and Telegraphic Address: ‘WESTELEC,’ 
mmmm—m—m Sydney. Phone: 40 1212 iiwiwihot 


retiring president, Gordon Sutherland, 
VK2ZSG. Thanks was extended to various 
officers in the Branch and Divisional Council 
for their help during the year. Also, to the 
council of the City of Newcastle for their 
donation and assistance in the establishment 
of the Hunter Branch Award. 

VICTORIA 

Activities in the Eastern Zone (Gippsland) 
of the Victorian Division of the WIA have 
been very evident since the convention held at 
Moondarra Weir in June 1970. The 1971 
convention will be held at Mirboo North on 
the weekend May 29th and 30th, when it if 
expected that there will be a large gathering 
of members and visitors. 

General meetings were held at Traralgori 
on September 19th and December 5 th, also $ 
family picnic combined with a genera 
meeting was held on Sunday, February 28tl 
at the Cowwarr Weir on the Thompson Rive 
near Heyfield. Excellent weather condition 
made it a most enjoyable day. 

At the September meeting a ‘Basic Licenc 
Proposal Sub-committee’ was elected t 
investigate the need for a third class o 
licensing system in Australia, with a slightl 
lower level compared with the relatively hig 
standard of the Amateur Operators Certifical 
of Proficiency. 

The report of the sub-committe< 
presented to the February meeting, was i 
favour of seeking the approval of tl 
Postmaster-General’s Department for tl 
introduction of such a type of licence. To th 
end a request had been made to the Victoria 
Division for the matter to be submitted as i 
agenda item for the Federal Convention. 

The Eastern Zone WICEN group have be< 
alert and active during the year, particular 
in the recent floods in the area, at Maffra ai 
Orbost. The group also assisted Col Fletche 
VK2ASF at Eden in handling civil defen 
traffic during the floods in south-east Ne 
South Wales. 

Due to his impending trip overseas for 
extended period, Graham Colley, VK3QZ h 
relinquished the post of WICEN co-ordinat< 
The new co-ordinator will be Barry Evere 
VK3ZX assisted by Stan Baxter, VK3AZ 
both of Traralgon. Area assistants are: 
Scott, VK3DY at Maffra, A. Earwick' 
VK3AOD, Warragul and George Franc 
VK3ASV at Morwell. 

The Eastern Zone translator for t 
Latrobe Valley operating on channel 4 unc 
the call sign VK3BEZ is to be installed 
Mount Tassie and should be in operation ea 
in May. 

An LAOCP class for those interested 
obtaining an amateur operators licer 
commenced in March, with 54 studer 
Classes are held weekly at Traralgon. It 
hoped that the class will be as successful 
the series conducted at Morwell two ye 
ago, which gave the Eastern Zone 
additional 12 amateur operators. 

Details of the activities in the area may 
obtained from the Eastern Zone public 
officer, George Francis, VK3ASV, 31 Don 
Street Morwell, Victoria 3840. 

QUEENSLAND 

Central Queensland Branch: The Ann 
General Meeting of the Branch was held 
February 26th, 1971. A large attendance 
members and visitors at the meeting indica 
the growing strength of this Branch of 
Queensland Division of the WIA, and 
increased community interest in the field 
amateur radio. 

In presenting his annual report, 
retiring president, Mr H. Hobler, VK4I 
referred to the comprehensive program 
activities undertaken during the year. Th 
included the successful inauguration 
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IONOSPHERIC PREDICTION CHARTS - MAY 

§ Reproduced below are four radio propagation prediction charts based on information 
| supplied by the Ionospheric Prediction Service Division of the Commonwealth Bureau of 
Meteorology. The charts give the predictions of maximum usable frequency (MUF) and 
| absorption limiting frequency (ALF) for four of the most widely used interstate circuits, 

| during May 1971. 


BRISBANE-MELBOURNE 



SYDNEY-MELBOURNE 




SYDNEY-ADELAIDE 
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tutorial classes for prospective amateur radio 
operators, intensive technical monitoring of 
signals from Australis-Oscar V; participation 
in the Boy Scout Jamboree-on-the-Air; the 
construction of electronic equipment 
associated with amateur radio, and on the 
social side, many outings to various scenic 
spots in the area. 

Special mention was made of the success 
af the lecture classes under the tuition of Mr 
2. Singleton, VK4UX. There has been a 
egular attendance of 22 students and 
issistance has been given, when necessary, by 
Vlessrs Fox and Roden. 

The Branch would welcome inquiries from 
prospective students, who may obtain full 
particulars from either F. Roden or C. Fox on 
Rockhampton)'telephone 64804 and 61621 
espectively. 

Persons interested in amateur radio are 
nvited to attend Branch Meetings which are 
leld at the clubrooms, Quay and South 
Jtreets, on the third Friday of each month at 
’.30 pm. 

WIA YOUTH RADIO CLUB SCHEME 

At a meeting of the YRCS supervisors 
rom Victoria and New South Wales, it was 
greed in principle that a national YRCS “on 
he air day” be instituted. Details of the 
roposal will be submitted to the national 
RCS conference. 

It was also agreed that a weekly ‘net’ of 
RCS supervisors take place each Saturday 
lorning at 9.00 am EAST. (Frequency 
4.140MHz). 

New South Wales: news broadcasts for 
RCS members are made on the fourth 
aturday of each month at 3.00 pm from 
K2AWI, on a frequency of 7050KHz. Call 
icks from affiliated club stations and 
terested amateur operators are invited at the 
pnclusion of these broadcasts, 
estlakes Radio Club. Eleven members of 
e Westlakes Radio Club took part in the 
•hn Moyle Memorial National Field Day in 
:bruary. The site selected was a location 
lown as the ‘Bar’ in the Wattagan Range 
bst of Newcastle. Despite the usual 
ppenings that seem to occur at a field day, 
eluding a landslide to bar the track to the 
cation, and a forgotton microphone, the 
ercise was classified as successful. 

In all 122 contacts were made, consisting 
60 on HF/SSB; 17 on six metres using AM 
d FM modes and 45 on two metres, also 
ing AM and FM modes. The total points 
ined were 832. Equipment for 432MHz was 
,o available but no contacts were made on 
at band. 

midale: The Armidale Police Citizens Boys’ 
ub have started a radio club within the 
ys’ club in that city, and are very keen to 
t an amateur radio station on the air. The 
ys are studying the Youth Radio Scheme 
rriculum and it is thought that the club 
tion would be an instructional and 
:entive attraction to members. 

Sergeant Mackenzie, the club leader, 
iuld like to hear from any amateur who 
iy have an amplitude modulated transmitter 
1 a suitable receiver that he would like to 
nate to the club. It is understood that there 
a licensed amateur operator in Armidale 
o will sponsor the club, 
itland Radio Club: The opening of the new 
;atrette at the Maitland Radio Club was an 
:nt that marked another milestone in the 
iwth and progress of the club. The 
atrette was officially opened by Miss 
onda Eddy, who was “Miss Newcastle and 
nter Valley 1970”. 

Miss Eddy was introduced to the large 
hering of members, parents of club 
mbers and friends by the Mayor of the 
y of Maitland, Alderman Ron Walsh. Miss 


Eddy also presented 13 certificates to club 
members who were successful in the recent 
YRCS Elementary, Junior and Intermediate 
grade examinations. 

On behalf of the Committee and members 
a bouquet of flowers was presented to Miss 


Eddy by Debora Morris. Miss Eddy was also 
presented with an honorary membership 
badge of the Maitland Radio Club, by Graham 
Ellicott. 

Guest speakers included Mr C. Stephans, 
manager of the Maitland Branch of the 


@ BISHOP PRINTED WIRING AIDS 

More than 15,000 types including:— 

• Multiple pad groups accurate to ± .002” for transistors, I.C.’s, edge 
connections, etc., lx, 2x, 4x. Quickly stick down complete groups. % 

• Red and blue technique for simplified artwork and absolute registration 
of double-sided printed circuits. 

• Tapes, pads, mylar (clear, matte," precision grid),symbols, targets, sequen¬ 
tial reference designations, letters, numbers, words. 

• "B” Neg negative drafting system for prototypes without photography 
includes photo resist, developer, etchant and other chemicals. 

• AND NOW THE ZAPS SYSTEM INCLUDING PRE-ETCHED PRESSURE 
SENSITIVE COPPER CIRCUIT COMPONENT PATTERNS FOR SPEEDY 
DESIGN AND INSTANT PRINTED WIRING PROTOTYPES. 

Vic.: Camden Art Centre Pty. Ltd., 200 Gertrude St., Fitzroy 3065. 41 7261. 

N.S.W.: Circuit Components (A’asia) P/L, 460 Bexley Rd., Bexley 2207. 59 6550. 

Qld.: Douglas Electronics P/L, 322 Old Cleveland Rd., Cooparoo 4151. 97 8222. 

S.A.: Camden Art Centre Pty. Ltd., 210 Rundle Street, Adelaide 5000. 23 4861. 

W.A.: W. J. Monhcrieff Pty. Ltd., Hay St., East Perth 6000. 23 1194. 
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MELBOURNE: 431 BRIDGE ROAD, RICHMOND. 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET. SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 


■ TRADE-INS ACCEPTED aTERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 

■ AUSTRALIA’S GREATEST HI-FI CENTRES 



ENCEL OFFERS A COMPLETE RANGE OF 
'SEAS' SPEAKERS FOR BETTER SOUND AT LOWER COST! 


The big new range of SEAS 
speakers offers a qualify of sound 
reproduction that can't be 
matched at such low prices! 

SEAS speakers are renowned 
for their low distortion and 
excellent reproduction of 


transients. They have high 
power handling capacity and 
wide, even high frequency 
dispersion for a natural and 
stable stereo 'image.' Bass is 
smooth, extended and 'clean.' 


Enclosures are simple, compact* 
and economical. 

Also available in easy-to-assemble 
kits, complete with cross-over 
network, fibre glass and full 
cabinet details. Write now for 
full details! 



SIZE 

FREQUENCY 

NATURAL 

POWER | 

FLUX 

GAP 

VOICE COIL 

j 

TYPE 

( (inches) 

RANGE 

RESONANCE 

RATING 

DENSITY 

ENERGY 

DIAMETER 

DEPTH 

(Hz) 

(Hz) 

(Watts) 1 

(Gauss) 

(104 Frg) 

' (mm) 

(mm) 


PRICE 

$ 





if you think components, think 


Hawker Siddeley Electronics 


ADDRESS 


STATE.POSTCODE. 


Plastic Film Capacitors • Ceramics • Silvered Mica • Paper 
Capacitors • Electrolytics • Power Semiconductor Devices • 
Transformers and Wire Wound Products • Trimmers • Potentio¬ 
meters Wire Wound • Light Source Diodes • L-N Displays • Micro- 
wave Tubes and Devices • Modules • Packaged Electronics. 


HavPa SYDNEY . 93-0221 

nave a MELBOURNE .. 387-1899 

Chat to BRISBANE . 68-4344 

Judy at... ADELAIDE . 58-1844 

Hawker Siddeley Electronics Limited 

752 Pittwater Roa*d, Brookvale, N.S.W. 2100 

Write or phone for catalogue and service information on Components 

NAME. 
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Commercial Banking Co, and Mr R. Thomson, 
manager of Allag Maitland, who spoke as a 
parent of members. Reverend G. Mulhern 
from St Pius College, Adamstown also spoke, 
as a member. 

Entertainment prior to the 
commencement of proceedings was provided 
in the grounds by the Maitland City Brass 
Band. A colour film with sound was screened, 
produced by the Club president Kev Watson, 
VK2BLW. Entitled “The Maitland Radio Club 
Story”, the film details the growth of the club 
from its inception. Music in the theatrette was 
arranged by dub member John Whitehead. 
The evening concluded with an excellent 
supper provided by the ladies. 

A very successful exhibit was staged at the 
Maitland Show featuring displays of the club 
members projects constructed under the 
guidance of the club's instructors. A 
demonstration of two way radio 
communication on 144MHz under the club 
call sign VK2BHV created a great deal of 
interest among the visitors to the exhibit. The 
club also provided the public address system 
used to. keep the crowd informed on the 
various events on the program. Officers of the 
:lub were very pleased with the interest and 
nquiries made by patrons of the show. 

South Australia: At the end of 1970 there 
vere 12 clubs registered with the South 
Australian Division of the YRCS. Members of 
ix clubs were successful in gaining YRCS 
:ertificates. This achievement gave each of 
hose clubs the incentive to compete for the 
most progressive club” award. The honour 
inally went to the Port Augusta Youth Radio 
'lub. 

Points gained by the various clubs were: 


JOTES AND ERRATA: 

■D IGNITION SYSTEMS: In both versions of 
he CD ignition systems described in the 
.ugust and October 1970 issues, some readers 
ave been experiencing excessive voltage 
sross the dump capacitor. Voltages as high as 
250 volts and 700 volts have been reported 
)r Aug and Oct versions, respectively. It 
opears that a combination of components 
ave allowed converter switching spike 
altages of a high amplitude to be passed on 
> the storage system, charging this to the 
)ike amplitude. 

To avoid SCR and rectifier diode failure, it 
essential to reduce the spike amplitude (and 
lerefore the charges in the dump capacitor) 
/ “squaring off” the converter waveform, 
bis can be done by the choice of a suitable 
ipacitor connected between the converter 
ansistor bases. It is not essential to use an 
cilloscope for the adjustment as an accurate 
C voltmeter of any sensitivity above 1000 
lms per volt can be used. Disconnect the 
2R stud from the rest of the circuit, and 
ith the voltmeter across the dump capacitor, 
>erate the converter from a 12-volt 
cumulator with the ignition coil connected. 

Place different values of polyester 
pacitor between the transistor bases, 
irting with 0.047uF, but increasing to a 
lue only large enough to reduce the DC 
ltage across the dump capacitor to that 
minated on the circuit diagram. Any higher 
lue will begin to “round off” the corners of 
e ideally square switching waveform, with 
e risk of increased dissipation of the 
nverter transistors. A polyester capacitor 
ltage rating of 160 volts is sufficient. 

) IGNITION SYSTEM (Oct 1970): At the 
ttom of page 69, reference is maae to the 
ding of the feedback winding in the 
nverter transformer. This is incorrect and 
)uld read “ - tie a knot in the start 
d-out”. Winding data in the table and the 
nsformer connection diagrams on pages 69 
i 7 5 are correct. Dot notation is not 
licated on the circuit diagram on page 71, 
t would follow the same pattern as that of 
» converter in the 12-240PA amplifier in 
> Dec 1970 issue. 


At the opening of 
the Maitland Radio 
Club theatrette. At 
left is the president, 
Kev Watson , with 
Miss Rhonda Eddy 
and Aid. Ron Walsh 
the Mayor of New¬ 
castle. 


Port Augusta Youth Radio Club 383 points and electronics he is also a very keen swimmer 
Elizabeth Youth Radio Club 360 points and has gained his instructor's certificate and 

Port Pirie Youth Radio Club 213 points his Bronze Cross from the Royal Life Saving 

Prince Alfred College Radio Club 209 points Society. He is keen on horse riding and 

Barossa Valley Youth Radio Club 100 points working on motor cars especially the 

Minlation High School Radio Club 58 points electrical side, and has his own car. 

The annual prize, donated by Philips 0n the service side of his interests he is a 
Electrical Pty Ltd, was awarded to rnember of “Interact” — a Junior Rotary 
Christopher Gilbert of the Port Augusta organisation, taking part in discussion groups 
Youth Radio Club for being the most anci helping others. 

successful candidate at YRCS examinations STOP PRESS: A detailed report has just come 
during 1970. The club leader, Lloyd Douglas to hand of the Region III Conference of the 
advised that the prize, a book on colour International Amateur Radio Union (IARU), 
television would be presented to Chris when held in Tokyo over the period March 15-21. 
the club commenced its 1971 activities. Unfortunately this material arrived too late to 

Chris is 16 years of age and studying for be incorporated in these notes, but in view of 
matriculation at the Port Augusta High its importance to all amateurs it will be made 
School. As well as being interested in radio a feature of the June amateur notes. {$ 


REMOTE POWER CONTROL (October, 
1970): On the printed board, page 47. the 
zener diode BZX70, is incorrect ana its 
connections should be reversed. 

EA 160 SSB RECEIVER (Dec 1970): The 
capacitor across the 4.7K second mixer source 
resistor, shown as O.luF, should read .OluF. 

DELTAHET RECEIVER (March 1971): The 
printed board for the 100KHz divider on page 
57, shows TR7 and TR8 as viewed from 
below, instead of from above. The corrected 
diagram is shown below. 


+ I2V 


PROBE TYPE CAPACITANCE METER 
(March 1971). Page 43, left column, halfway 
down 2nd last paragraph: “Load lines with Rs 
. . should read “Bias lines with Rs . . 

Page 45, centre column, 2nd last paragraph 
should read as follows: This is achieved by 
connecting the transistor in the emitter 
follower mode and, in this particular circuit, 
results in an output impedance of about 18 
ohms. Output impedance is approximately 
equal to Ri/hFE, where Ri is the total 
resistance in series with the base of the 
transistor. This is approximately l.SKohm 
plus 500 ohms in parallel with (500 + 4.7K) 
ohms, which is roughly equal to 1.8Kohm, 
assuming the SET ZERO control to be in 
electrical centre position. Then, further 
assuming an hFE figure of 100, the output 
impedance becomes 18 ohms. Transistors 
with higher hFEs will give lower output 
impedances 

The wiring diagram on page 45 should 
show a cut in the copper track between the 
ends of the 1.5Kohm resistor situated in the 
bottom left hand corner. 



AlWAVS »ftY OH H.tt.S. 

SPECIALS 

Philips Tuner Kit consisting 
of Module. Gang. Cond. 
and Loopstick $13.26 NETT 
Audio amp module 200 
M.W. input sensitiv+iy 6 
M.W. input sensitivity 6 
8 watt stereo kit consisting 
of 2 audio modules 8 watt 
per side type 601 with 
heat sink and output tran¬ 
sistor assembly 611. Pull 
price $30.00 nett. 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 
Telephone 211-0816, 211-0191 

Open Saturday mornings 
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THESE LONG PLAYING CARTRIDGES 
WILL OUTPERFORM ANY LONG 
PLAYING RECORDS YOU OWN 


Here are two exciting stereo 
cartridges that barely touch your 
records, yet track them like radar, 
at forces so low that your records 
will be good as new after years 
of use. 


1OOOZl/x "Measurement Stand¬ 
ard”—Tracks as low as 0.1 gram 
In laboratory playback arms. List 
Price— $110.00. 


Each IOOoze/x and 999VE/X 
cartridge Is Individually adjusted 
to have a flat frequency response 
withlnn plus-minus IdB from 20- 
20.000 Hz. Stereo separation Is 
better than 35 dB at 1 KHz and 
remains 25 dB or better all the 
way out to 20.000 Hz. Overall fre- 

S uency response a phenomenal 
-40.000 Hz. There are no elec¬ 
trical or mechanical peaks and 
total IM distortion at the stand¬ 
ard 3.54 cm/sec groove velocity 
dees not exceed .05% at any fre¬ 
quency within the full spectrum. 



Uses a .2 x .7 mil hand polished 
miniature diamond for exceptional 
low mass. 


999VE/X 
ommended 
1U grams. 


"Professional” 
tracking force *4 to 
List Price—$100.00. 


Made In U.S.A. 

For further details write to: 
Recorded Musk Salon. 

11 Collins Street. MELBOURNE. 


’THE OVERALL PERFORMANCE 
OF THE 521 IS IMPECCABLE 
AND I COULD FIND NO FAULT' 



from Hi-Fi Sound Magazine 


The Armstrong 521 Stereo Amplifier, together with the 524 FM 
Tuner, has been widely praised in the technical press both in Britain 
and abroad. The review from which the above is quoted goes on 
to say . . . this example is not unduly costly when one takes into 
account its extreme flexibility, a genuine high-fidelity performance 
and excellent engineering. 

521 Stereo-amplifier. 

523 AM-FM Tuner. 

526 AM-FM Stereo Tuner Amplifier.Ea. 

Made in England. 

For further details contact sole agents tor Australia: Recorded Music 
Salon. 11 Collins Street. Melbourne. 


{ 246.00 
180.00 
$450.00 


ERA 



The motor of the ERA 
turntable rotates so 
regularly that it does 
not need a heavy plat¬ 
ter. 

The oversized ERA 
motor alows fast stars, 
its works load is well 
within its possibilities 
since it could drive a 
30 pounds weight. 

As in all professional 
turntables the drive is 
through a belt. It is 
made of a special neo¬ 
prene and ground to its 
specifications within 
0.002 of an inch. The 
simplicity of this one 
step drive eliminates 
wow and flutter. 

The suspension of the 
inner frame is by means 
of springs. The springs 
are damped by poly¬ 
urethane foam so that 
the resonant frequency 
of the suspended mass 
is 2 cycles, which 
eliminates all vibrations 
above that figure, ie, all 
the audible frequencies. 
The ERA arm outper¬ 
forms even the most 
recent cartridges. It 
can track at 1/1 Oth of 
a gram. 



ROGERS 


Total 
Harmonic 
Distortion 
Less than .1% 
at 10 watts 
into 15 ohms. 

I kHz. Less 
than .25% at 
10 watts into 
15 ohms. 

100 Hz. 

-10 kHz. 


JORDAN—WATTS 
The Driving Unit or 
Module 

Dimensions are 6” x 
6” square and 2” deep 
(15.2 x 15.2 x 00.0 
cms.) plus £” flanges 
on two sides. For fixing 
use four bolts 2BA or 
3/16” dia (5mm) 
spaced 6i” x 4” apart 
(16.5 x 10.1 cms). be¬ 
tween centres. Dia¬ 
phragm 4” (10 cms) 
diameter of metal alloy 
capable of a total ex¬ 
cursion of 0.25 inches 
(6.5 mm.) Fundamental 
resonance 41 Hz. Total 
Weight 81bs. Power 
handling 12 watts rms. 
(24 watts USA Rating) 
Frequency range on 
axis: 

30—17,000 Hz ± 3 dB 
25—20,000 Hz ± 6 dB 
Frequency range 30: 
off axis. 

30—17,000 Hz 6 dB 
Impedance suitability: 
3-5 ohms. 7i-15 ohms, 
or 15/16 ohms. 



SCHAUB-LORENZ. 
Stereo 4000L 


2 x 15 watts, harmonic 
distortion. 1 % music 
power : 2 x 25 watts. 
Frequency range 40- 
17,000 Hz. Power 
Bandwidth: 20-20,000 

Hz. Balance control. 

Stereo 5000 Hi-Fi 
Wavebands: VHF/FM 
(bandspread 41m and 
49 m band). MW, LW. 
Sound: Push-pull out¬ 
put stages with a con¬ 
tinuous sine-wave pow¬ 
er of 2-20 watts, har¬ 
monic distortion 0.3% 
Music Power 2 x 30 
watts. Frequency range 
20-20,000 Hz. Power 
bandwidth: 15-40,000 

Hz volume. 



AMPEX STEREO TAPE 

DECK MODEL 750. 
MODEL 750 QUALITY 
FEATURES:— 

Three separate heads: Extra 
deep Gap Playback lets 
you hear new material ex¬ 
actly as it is being record¬ 
ed on the tape so you can 
make instant adjustments 
for the best fidelity. (Tape 
Monitor.) 

Sound-on-Sound lets you 
combine previously taped 
material with new material 
on one track as you listen 
to the previously recorded 
one. 

Sound-With-Sound: Al¬ 

lows you to record one 
channel while listening to 
another. Easy to make a 
duet with yourself. 

Echo: Adds unusual and 

interesting effects when 
taping new material. 
Simplified Operation: All 
controls clearly labelled, 
conveniently grouped for 
easy use. 

Optional Mounting Base: 
Deluxe walnut base avail¬ 
able (model 875) to trans¬ 
form your Ampex Tape 
Deck into a handsome, 
furniture-styled component. 




For further details about our range of Hi-Fi record-playing equipment, please write or come to: 


TRUE FIDELITY 


RECORDED MUSIC SALON 


G. Pinczewski 


WORLD'S BEST RECORD PLAYING EQUIPMENT 

11 Collins Street, 
Melbourne, 3000. 
Telephone 63 6257 


Mail Orders — Prompt Attention 
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LISTENING AROUND 
THE WORLD 

by Arthur Cushen, MBE 


Jubilee of international SW broadcasting 

ntemational short-wave broadcasting is now in its 50th year, and a world-wide 
ludience is being served by broadcasts from more than 100 countries. 


Short-wave broadcasting as we know it is 
low 50 years old and some reflections on its 
irogress were given recently in the Radio 
Canada Short-wave Club program. Short-wave 
•roadcasting has grown from the use of a 
ingle transmitter linking Europe and North 
imerica to an activity covering almost every 
ountry in the world, using some 1,300 radio 
ransmitters for international and domestic 
ervices. At the present time it is estimated 
lat there are 650 million receivers 
n use throughout the world, of which 124 
lillion are capable of receiving short-wave 
ransmissions. 

The short-wave bands are located within 
le range 5950 to 26100KHz. In addition, the 
nge 3900 to 4000KHz is used in certain 
irts of the world, as is a portion of the 
nateur band 7100 to 7300KHz. 

Although the main use of SW frequencies 
for international broadcasting, many 
juntries use SW for domestic programs, 
hese include Australia, South Africa, USSR 
id many Latin American countries. At 
esent over 100 countries are using some 600 
ansmitters for domestic broadcasting on 
ort-wave. This form of broadcasting is 
>pular in many developing countries because 
is cheaper; they can cover a greater area of 
e country on short-wave than they can by 
ing medium-wave. 

International broadcasters operate in the 
»-, 41-, 31-, 25-, 19-, 16-, 13- and 11-metre 
nds; the domestic short-wave services are 
aerally carried in the 90-, 75- and 60-metre 
nds and to some degree in the 120-metre 
nd. On the international bands at present 
me 94 countries are using over 700 
n'smitters to reach audiences throughout 
j world. 

There has been a tremendous increase in 
nsmitter power used by international 
tions. Most of them now use 250KW or 
»re, and broadcasting in these bands is 
:oming increasingly more competitive. 

It is generally agreed that the short-wave 
lienee is made up into two groups: those 
o listen to domestic short-wave 
>adcasting because it is their only means of 
eiving local programming; and those who 
interested in world-wide listening. People 
o live in the Australian outback, certain 
ions of Africa and the rural areas of South 
lerica often depend on domestic 
rt-wave broadcasting, which relays the 
dium-wave program, as it is their only 
ins of reception. 

Many listeners who tune to international 
ions do this to supplement their 
irmation in the field of news, or for 
tural reasons, or to hear news from home, 
i listener on short-wave tuned the dial for 
hours it is estimated he could receive 150 
200 different stations, depending on 
ition and season. 

(The observations by Radio Canada as to 


the total number of stations which can be 
received on short-wave over a 24-hour period 
is well below that which an experienced DXer 
would receive, and it is presumed that this 
figure covers only those signals which would 
be received at excellent level. During our 
monthly band surveys for Radio Canada the 
number of stations which are identified, 
measured for signal level and observed for 
length of transmission on a given band is 
generally around 60 stations. Our monitoring 
observations on the 31 to 49 metre band are 
made between 0800 and 1000GMT when 
these details are collected in a given week and 
then transferred to a special band survey 
form. This allows the CBC to see at once the 
clear channels in New Zealand and the 
performance of other stations beaming 
programs to this area.) 

In its summing up of short-wave 
broadcasting, Radio Canada feels that it is 
certain to continue to expand, and as the 
number of receivers throughout the world is 
increasing rapidly so is the short-wave 
audience. If the present trend continues there 
should be well over 900 million receivers 
throughout the world by the end of the 
present decade. Of these receivers about 230 
million will be capable of tuning the 
short-wave bands. This means that the 
potential audience to short-wave broadcasts 
will be doubled by 1980. It is estimated that 
in the field of short-wave transmissions some 
1300 stations use the short-wave bands for a 
total of more than 17,000 frequency hours 
daily. With proper frequency sharing and 
allowing for steady propagation conditions, it 
is estimated that only some 9,000 frequency 
hours daily are possible, and during periods 
of low sun spot activity this would be reduced 
to 6,000 frequency hours each day. It can be 
seen that the short-wave bands are 
overcrowded and this position can only be 
overcome by additional frequencies being 
allocated. 

CBC CHANGES FREQUENCY 

It is expected that from May 2 Radio 
Canada will make a frequency change from 
9630 to 9 62 5 KHz for its South Pacific 
transmission, 0830-0930GMT. This follows 
discussions with Radio Sweden, who since 
March 7 has used 9630KHz and caused 
interference to the signal from Montreal. 

Following our advice to Radio Canada and 
Radio Sweden of this problem, the stations 
are now sharing the two frequencies as 
follows. 

9625 KHz Radio Sweden 0830-1000GMT. 
Radio Canada 1045-1215. 

9630KHz Radio Canada 0830-0930. 
Radio Sweden 1000-1330. 

The two stations are thus sharing two 
frequencies without causing interference to 
one another, but for the convenience of 
listeners, and to stabilise the situation, Canada 



Ian MacFarland, producer of Radio Canada's 
Short-wave Club program. 


will be using 9625 for both transmissions and 
Sweden 9630 only for its service as from May. 

A letter from Radio Sweden to Radio 
Canada on this subject shows just what a 
short-wave listener can accomplish towards 
ensuring interference free reception. The 
letter stated: “As a matter of fact, we are 
somewhat astonished that our 
omnidirectional broadcast from Sweden 
should cause noticeable interference to your 
directional broadcast from Canada to the 
Pacific and New Zealand areas. However, in 
addition to your telegram, we have also 
received a letter from Mr A. Cushen, 
Invercargill, New Zealand, informing us of the 
situation, and stating that, according to 
previous experience on 9625KHz in 1969, 
interference may be expected now on 
9630KHz. From his letter we further 
understand that he is also reporting to you, 
and therefore, we send him a copy of this 
letter”. 

HILVERSUN’S NEW VERIFICATION 

A new verification card issued by Radio 
Nederland shows the tower where the familiar 
chimes originate which introduce all Radio 
Nederland broadcasts. The card has a picture 
of the Sin Jans Cathedral in’s Hertogenbosch, 
with one of their outside broadcast vehicles 
standing in front of it. 

TESTS FROM VATICAN 

Vatican Radio recently conducted a series 
of tests in the 25-metre band to find a new 
frequency for its morning service to Australia 
and New Zealand. In the past the transmission 
at 22 10GMT has been carried on 9645, 11745 
and 15150KHz. During our summer months 
the first two frequencies could be received 
throughout the whole period, though under 
peak summer conditions signals were weaker. 

The frequency of 15150KHz was put into 
use with a beam across South Africa in an 
attempt to follow a darkness path for most of 
the transmission. 

The recent tests have been on 1 1705 KHz 
and this has been compared with reception on 
11745KHz. The old channel of 11745KHz. 


as from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New 
and. All times are GMT. Add 8 hours for WAST, 10 for EAST, and 12 hours for NZ. 
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IMPORTED COMPONENTS 

PO BOX 1683P, MELBOURNE 3001 


ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


1N645 

0.84 

1N660 

0.69 

1N914 

0.51 

1N3491+R 

1.12 

1N3492+R 

1.35 

1N3493+R 

1.80 

2N174 

5.46 

2N277 

3.77 

2N278 

4.32 

2N301 

2.66 

2N301-A 

3.84 

2N384 

2.88 

2N404-A 

1.74 

2N406 

1.01 

2N417 

1.77 

2N441 

3.08 

2N443 

3.51 

2N456A 

4.20 

2N458A 

6.12 

2N489B 

14.76 

2N649 

2.12 

2N657 

4.79 

2N696 

1.13 

2N706A 

1.08 

2N930 

1.80 

2N1038 

3.92 

2N1046 

17.94 

2N1073B 

11.60 

2N1100 

7.23 

2N1302 

1.01 

2N1303 

1.01 

2N1304 

1.13 

2N1305 

1.13 

2N1306 

1.32 

2N1307 

1,32 

2N1308 

1.64 

2N1309 

1.64 

2N1563 

5.45 

2N1908 

24.47 

2N2101 

2.55 

2N2147 

2.24 

2N2148 

1.68 

2N2188 

2.79 

2N2189 

3.57 

2N2270 

2.64 

2N2646 

2.19 

2N2996 

3.15 

2N3005 

5.32 

2N3053 

2.48 

2N3055 

2.63 

2N3525 

3.17 

2N3563 

0.90 

2N3564 

1.08 

2N3565 

0.86 

2N3566 

1.01 

2N3567 

1.08 

2N3568 

1.08 

2N3569 

1.23 

2N3638 

0.90 

2N3638-A 

1.13 

2N3641 

1.13 

2N3642 

1.26 

2N3643 

1.26 

2N3644 

1.13 

2N3645 

1,44 

2N3646 

0,90 

2N3691 

0.85 

2N3692 

0.90 

2N3693 

0.86 

2N3694 

0.90 

2N3702 

1,01 

2N3703 

0.96 

2N3704 

1.77 

2N3705 

1.73 

2N3706 

1.65 

2N3731 

3.17 

2N3819 

1.77 

2N3826 

1.68 

2N4121 

1.04 

2N4250 

1.17 

2N4354 

1.28 

2N4355 

1.65 

2N4356 

1.65 

2N4360 

1.58 

2SB407 

3.30 

2SB474 

3.30 

3N140 

2.55 

3N141 

2.34 


20A2 

0.78 

20A4 

0.91 

20A6 

1.04 

20A8 

1.21 

AA119 

0.36 

AB1101 

1.20 

AB1102 

0.87 

AB1136 

0.54 

AC 107 

2.28 

AC125 

0.96 

AC 126 

0.96 

AC127/128 

2.21 

AC127/132 

2.16 

AC128 

1.05 

AC 132 

1.05 

AC 172 

1.20 

AD149 

2.45 

AF114N 

1.08 

AF115N 

1.08 

AF116N 

0.93 

AF117N 

0.93 

AF118 

2.52 

AN1101 

0.60 

AN1102 

0.68 

AN1103 

0.60 

AN1104 

0.60 

AN1105 

0.60 

AN2001 

0.45 

AN7102 

0.90 

AN7105 

0.68 

AS 147 

0.66 

AS 148 

0.63 

AS208 

1.25 

AS300 

0.77 

AS301 

0.80 

AS306 

0.81 

AS307 

0.81 

AS308 

0.81 

AS310 

0.81 

AS311 

0.77 

AS312 

0.77 

AS313 

0.81 

ASY73 

2.12 

ASY76 

2.10 

ASY77 

1.83 

ASY80 

1.68 

ASZ16 

3.03 

ASZ18 

2.91 

ASZ20 

0.98 

ASZ21 

2.16 

AT316 

0.68 

AT318 

0.68 

AT319 

0.69 

AT321 

0.69 

AT322 

0.63 

AT323 

0.68 

AT324 

0.68 

AT325 

0.83 

AT331 

1.02 

AT337 

0.75 

AT338 

1.50 

AT341 

0.69 

AT350 

1.14 

AT1138 

2.66 

AX1101 

1.53 

AX1103 

1.70 

AX1104 

1.86 

AX1108 

1.86 

AX1127 

1.50 

AX1130 

1.50 

AX1131 

1.70 

AX1132 

1.50 

AX1142 

1.20 

AX1143 

1.58 

AX1144 

1.44 

AX1166 

1.37 

AX1284 

1.41 

AY1101 

0.68 

AY1102 

1.04 

AY1103 

1.35 

AY1104 

1.35 

AY1108 

1.65 

AY1110 

1.50 

AY1112 

0.69 

AY1113 

0.69 

AY1114 

0.60 

AY1115 

0.60 

AY1116 

0.68 


AY1117 

0.68 

AY1119 

0.60 

AY1120 

0.98 

AY1121 

0.98 

AY6108 

1.65 

AY6109 

1.65 

AY8108 (AY8103) 
AY8109 (AY8104) 

3.75 

3.00 

AY8112 

6.75 

AY8113 

6.08 

AY8115 

2.25 

AY8116 

1.80 

AY8117 

9.13 

AY8135 

5.40 

BA100 

0.44 

BA114 

0.39 

BC107 

0.83 

BC108 

0.76 

BC109 

0.91 

BC147 

0.76 

BC148 

0.68 

BC149 

0.79 

BC157 

0.89 

BC158 

0.76 

BC159 

0.89 

BC177 

0.91 

BC178 

0.84 

BC179 

0.92 

BC186 

0.79 

BCY10 

2.59 

BCY11 

3.24 

BCY12 

3.14 

BCY39 

5.19 

BCY71 

2.05 

BCZ10 

1.95 

BCZ11 

2.37 

BCZ12 

2.16 

BDY20 

3.51 

BF115 

0.87 

BF145 

0.64 

BF167 

1.08 

BF173 

1.15 

BF177 

1.63 

BF178 

1.80 

BF179 

2.04 

BF184 

0.72 

BF185 

0.72 

BF194 

0.67 

BF200 

1.32 

BFY51 

5.19 

BS19 

2.16 

BSY11 

8.43 

BT110A/500R 

3.00 

BTY79/100R 

2.70 

BTY79/200R 

3.03 

BTY79/300R 

3.45 

BY126/200 

0.48 

BY126/400 

0.56 

BY126/500 

0.63 

BY127/800 

0.78 

BYX21L/200+R 

1.35 

BYX38/300-4-R 

1.32 

BYX38/6004-R 

1.62 

BYX38/900+R 

2.08 

BYX38/12004-R 

3.03 

BYX39/600+R 

3.14 

BYX39/800+R 

3.88 

BYX39/1000+R 

4.53 

BZX70 Series 

1.95 

BZY88 C3V3 to Cll 

0.83 

BZY88 C12 to C30 

0.98 

BZY95 Series 

2.16 

BZY96 Series 

2.16 

BZZ14 to 29 

2.37 

C106Y1 

2.10 

C122D1 

3.78 

D13-T1 

1.95 

DTG110B 

6.96 

DTG1010 

15.16 

EM402 

0.45 

EM404 

0.63 

EM406 

0.78 

EM410 

1.39 

FPT100 

1.80 

H35 

8.07 

MB05 

1.88 

MB1 

2.03 

MB3 

2.65 


(Are a subsidiary of 

Radio Parts Group, 
Melbourne,) 


MB6 

3.39 

MJE2955 

4.55 

MJE3055 

3.06 

OA5 

0.65 

OAIO 

0.87 

OA47 

0.65 

OA90 

0.32 

OA91 

0.33 

OA95 

0.39 

OA202 

0.75 

OC20 

6.38 

OC22 

3.03 

OC23 

3.80 

OC24 

3.45 

OC44N 

1.11 

OC45N 

1.11 

OC74 

0.96 

2-OC74N 

1.92 

OC75N 

1.49 

OC140 

1.95 

OC141 

2.60 

OC201 

3.78 

OC202 

3.68 

OC915 

2.21 

OCP70 

2.59 

OCP71 

4.32 

ORP12 

0.93 

ORP60 

1.77 

PA40 

4.83 

PB40 

7.28 

SC40D 

8.55 

SC50D 

13.05 

SD55 

0.63 

SE1001 

1.13 

SE1002 

1.20 

SE1010 

1.80 

SE2001 

0.98 

SE2002 

1.20 

SE3030 (AY8112) 

6.75 

SE3031 (AY8112) 

6.75 

SE3032 (AY8113 ) 

6.75 

SE3033 (AY8114) 

4.72 

SE3035 (AY8114) 

4.72 

SE4001 

1.05 

SE4002 

1.13 

SE4040 

1.20 

SE5001 

2.10 

SE5002 

2.10 

SE5003 

2.48 

SE5020 

4.05 

SE5023 

3.15 

SE5025 

1.35 

SE60010.75SE6002 

0.90 

SE7001 

4.05 

SE7002 

3.60 

SE7070 

4.05 

SE7020 

5.40 

SE8001 

4.05 

SE8002 

4.50 

ST2 

1.47 

TIC44 

1.68 

TIC45 

1.92 

TIC46 

2.03 

TIC47 

2.27 

TIS37 

2.36 

TIS43 

2.36 

40360 

2.48 

40361 

2.49 

40408 

2.89 

40410 

3.3C 

40411 F.E.T.’s 

9.7C 

2n4889 

2.7C 

2N5459 (MPF105 

1.6( 

2N5485 (MPF106) 

1.7' 

2N5245 (TIS88) 

2.6: 

2N5458 (MPF104) 

1.7' 

MPF102 

1.7' 

INTEGRATED CIRCUITS 

FUL900 

1.2< 

FUL914 

1.21 

FUL923 

2.2: 

FUL719 

5.2: 

FUL723 

7.21 

FUL739 

5.2: 

PA222 

3.1: 

PA230 

4.2' 

PA246 

13.5 
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hough well received, generally suffered some 
iterference from the BBC London on 11750 
nd All India Radio on 11740KHz. 

Following the tests, 11705 KHz is now 
eing used daily for several programs from 
150 to 2245GMT. The Vatican is shortly to 
is t for a new transmission to New Zealand at 
800GMT. This is a more suitable listening 
ime than the present evening service at 
125GMT 

DX SESSION FROM TOKYO 
For some years Radio Japan has included 
>me DX news in its “Listener’s Corner” 
rogram, broadcast to Australia and New 
ealand on Sunday at 1010GMT on 11875 
ad 15235KHz. This DX news has been 
applied by the Japanese Short-wave Club. It 
allows the session in which letters from 
steners are answered. 

Recently a major change was made in the 
forth American and Australasian service, and 
Mail Bag session is now part of the “Hullo 
.ustralasia” program on Fridays. The 
rogram has been expanded to 30 minutes, 
ad will be heard following the news and 
ammentary which opens the transmission at 
930GMT. 

The DX news is now an independent 
■oadcast on Sunday under the title “DX 
orner”, immediately following Music 
ime. The DX information is now also 
•oadcast in the General Service after the 
jws at 1000, 1400, and 2300GMT. 

ETLF’S ENGLISH SERVICE 
The Radio Voice of the Gospel, from 
ddis Ababa, Ethiopia, has programs in 
aglish as follows: 

GMT KHz 

0300-0410 11795 

0330-0425 9725 

0445-0525 1 1800 

1515-1555 15235 

1630-1655 1 1710 

TGNA ON 9505KHZ 

The well-known gospel station TGNA, 
lich broadcasts from Guatemala City with 
j slogan “Telling Good News Abroad”, has 
en heard on the new frequency of 
05KHz. 

Our verification of this station of July 20, 
51, was received soon after the station 
mmenced operation. At that time they 
:ed their authorised frequencies as 
80KHz medium-wave, and 5952, 9668, 
85 0, 15100, 17870KHz short-wave. The 
tion was frequently heard in the 1950s on 
9668KHz channel and also on 5955KHz, 
t according to our records the other 
quencies were never put into operation. 

DACCA ON 9850KHZ 
A new frequency for Radio Dacca, East 
dstan is 9850KHz. Our reception has been 
m 1430GMT when a short news bulletin in 


English is presented, and this is followed by 
Urdu programs. At 1500GMT this station 
relays the usual English news bulletin from 
Radio Pakistan at Karachi. 

Another new Radio Pakistan frequency is 
3945 KHz, and this channel has been heard 
also at 1500GMT with news in English. The 
frequency is not a good one as it is also used 
by JOZ4, the commercial short-wave station 
in Tokyo, Japan, which broadcasts on this 
channel with 50KW. 

NZ PRIVATE STATIONS 

The three private radio stations operating 
in New Zealand have verified our reception of 
their broadcasts. 

Radio Hauraki, Auckland 1XA, which 
operates on 1480KHz with a 5KW transmitter 
located at Mangere, confirms reception with a 
card which shows the transmitter, the old 
pirate ship and a face which forms in a 
modernistic style the figures 1480. The 
station also sent a window sticker and a 
calendar showing the “good guys” of Radio 
Hauraki. The address of the station is PO Box 
1480, Auckland. 

Radio International 1X1 at Auckland 
confirms reception of transmissions on 
1590KHz (5KW) with a card showing the 
Auckland Bridge. On the reverse side the 
information gives the location of the 
transmitter as Botany Road, Howick, and the 
address is PO Box 8504, Symonds Street, 
Auckland 3. The station also sent a car 
sticker. 

Radio Waikato’s 1XW, operating on 
930KHz with 2KW, confirms reception with a 
card showing a map of New Zealand and also 
giving details of the transmitter, located at 
Rurakura. The address is PO Box 9300, 
Hamilton. 

All three stations operate 24 hours a day, 
seven days a week, and use directional aerials 
to reduce interference to Australian stations 
on the same frequencies. 

THE VOICE OF COLOMBIA 

“La Voz de Colombia” at Bogota is again 
being heard on 6020KHz at 1100GMT. This 
station was active up to the late 1950s, but 
has been silent for the past 10 years. 

Our verification from this station was for a 
reception report of June 17, 1949. At that 
time they operated stations on medium-wave, 
710KHz and short-wave, 6018KHz. The call 
sign on short-wave was then HJCX. According 
to the 1971 “World Radio Handbook”, the 
call sign is now HJCZ on 6020KHz and the 
station uses the power of 5KW. 

NEW NAME FOR CEYLON 

The Socialist Republic of Sri Lanka is to 
be the name of Ceylon according to a new 
constitution now being drawn up by the new 
Ceylon Government. After the new 
constitution has been adopted, the name 


Ceylon will not be used. Lanka is the native 
name for Ceylon, and the vernacular services 
have for some 10 years identified as Lanka. 

Recently the Ceylon Broadcasting 
Corporation commenced a new service to the 
Middle East and Africa in Arabic and English. 

NEWS FROM GERMANY 

According to “Sweden Calling DXers”, the 
first of 24 new 500 KW short-wave 
transmitters of Radio Deutsche Welle will be 
inaugurated on December 1, 1971, followed 
by number two on December 15, number 
three on February 15, 1972 and the fourth on 
April 15, 1972. All will be at Mindelheim near 
Munich. During 1973 there will a further four 
new transmitters brought into service. 

Also located near Munich are the 
transmitters of Radio Free Europe, erected 
1950, and Radio Liberty, which started in 
1953. Now it is said that these American 
stations must be moved out of Germany, 
otherwise the Socialist countries of East 
Europe probably will boycott the 1972 
Olympic Games, in Munich. They are 
therefore investigating a possible move to the 
Netherlands. 


BROADCASTS FROM ATHENS 


A recent schedule of the National Hellenic 


Broadcasting Institute in Athens has been 
received by Con Dekavalas, North Caeldon, 
Victoria. The report indicates that by 
December the present power of 7.5KW will be 
increased to 100KW. 


The broadcasts are as follows: 


GMT 

0700-0815 

0900-1000 

1030-1300 

1330-1515 

1630-1700 

1730-1800 

1830-1900 

1930-2100 

2200-2230 

2300-2330 


KHz 

9605,11720 

9605,11720 

9605.11720 
7295,9605 
7295, 9605 

15345.11720 
9605,7295 

9605.11720 

9605,11720 
9605, 11720 


VERIFYING THE BBC 


Many of our readers will know that the 
BBC only acknowledges their reception report 
and does not specifically list the date or 
frequency. This makes the card unacceptable 
to most listeners as it is not a confirmation of 
reception. The BBC have long claimed that 
their programs are rebroadcast by so many 
stations that it would be difficult for them to 
confirm reception with any assurance that the 
listener did hear a BBC station and not a relay 
of the program from some other country. 

Recently the BBC has made an attempt to 
meet the wishes of DXers by instituting an 
award scheme. The listener submits reception 
reports on given BBC stations and at a certain 
time of the year, and these reports are verified 
on a card which gives the location of the 
transmitter, as well *as time and date of 


ryifi\¥7 A 

\ | \ | 1 | \ / \ / Registered Trade Marx. 

ELECTROLUBE 

PRINTED CIRCUIT LACQUER 

• PROTECTS PRINTED CIRCUIT CONDUCTORS FROM OXIDISATION. 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. 

• ACTS AS A FLUX — NO NEED TO REMOVE BEFORE SOLDERING. 

• AEROSOL ELIMINATES SPILLAGE — PREVENTS CONTAMINATION. I AVAILABLE FROM 

LEADING ELECTRICAL 

RICHARD FOOT (AUSTRALIA) PTY. LTD. | WHOLESALERS NOW 

63 HUME STREET, CROWS NEST, N.S.W. 2065.jPhone: 43-0326. 
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RADIO HOUSE PTY. LTD 


760 GEORGE STREET SYDNEY. 211-0171 


V RH (Radio House) RANGE 
OF MULTIMETERS 

MODEL RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kO, 50kO, 
500kfi, 5 MegO 
Decibels. —10 4- 62 tb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size A A, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. • Mirror scale. 

• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized him resistors. 


MODEL RH-100 $39.75. Postage 75c 

100,000 Ohm* per Volt DC 10,000 Ohms per Volt AC 

0 Overload Protected by Dual Silicondiodes • Double- 
jewelled ± 2 per cent Meter • ±1 per cent Temper- 
ature-stabilised Film Resistors • Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12 mA, 300 jiA, 
6 mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KO, 200KQ, 

2MO, 20MO 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC±3 per cent. 
AC+ 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


MODEL RH-20 $73.95. Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kO, 700kD, 7MO 
Decibels. —10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V). upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 
With Meter Protection $15.00 


MODEL RH-55 $20.00 Postage 50c 

30,000 Ohms per Volt DC 
14,000 Ohms per Volt AC 
SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 
♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 


LATEST MODEL 
MICRO RADIO 

7 transistors, uses 1 standard Pen- 
lite battery size 2iin x 2iin. The 
only miniature radio using standard 
batteries (refill battery 10c). Com¬ 
plete with instruction leaflets. 
Pack and post $39.75. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 

Bright illumination. Modern shape with silver finish. You 
can write when it is dark. Spare parts available. Two 
batteries 30c. Pen refill 15c. Globes 15c. 


MODEL RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC . 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50. 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kO, 100 kO, 
1 MegO, 10 MegO 

Decibels. —10 4-62* db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, -60 are:— 

• Overload-protected by dual silicon diodes # Mirror 
scale # Double-jewelled ±2% meter # ±1% 

temperature-stabilised film resistors. 


NEW 
TYPE Y-3 
MULTI¬ 
METER 


MZAJ USING RANGE: 

D.C. Voltaic: 6V. 30V. 
150V. 600V (2000 ohm*/ 
V). A.C. Volute: 6V. 
30V. 150V. 600V (2000 
ohms/V). D.C. Current: 
150 mA. Resistance: O* 
100.000 ohms. Complete 
with 1.5 volt battery and 
test leads. Size: 3W M * 
2tt” z 1H*\ 

Checked, Pecked a md 
Posted — S9.50. 
Limited Stock*. 


Pocket-size 3V4” z 4V6" z ltt". 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 2 V*. 10. 50, 250. 1000. 
AC Volts 10. 50. 250. 500. 1000. 
DC Current, .1, 25. 250 M/amp*. 
Resistance. 20K and 2 metohms. 
Decibels, — 20db = +62db .7K/c. 
Capacitance. .0001. .01. .0025. .25 
mfd. 


"HANDYMAN" 
RH 150 
$11.50 


CHECKED 
PACKED 
ft POSTED 
FREE 
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eception. ine present period from May to 
ieptember is being used by the BBC as one in 
zhich reports will be verified. The listener 
aust sent reception reports covering a 
requency used by the BBC from its 
ransmitters in Britain, Ascension, Cyprus and 
lingapore. 

The BBC receives thousands of isolated 
eports, and these are quite often from 
Isteners who hear the transmission which is 
lot actually beamed in their direction. Some 
f these reports are useful, but others are not 
seful in a technical sense and do not help the 
IBC to plan the service. Some of the reports 
re such that it would be difficult for the BBC 
o verify the reception with any certainty, 
'he listener who sends a series of reception 
eports for one frequency, and indicate its 
ay to day performance will have their 
eports verified. 

There are other ways in which the BBC 
an verify isolated reports. For example, if 
hey give details of a frequency just put into 
ervice, or if they mention a break in trans- 
aission, these details can be checked. The 
ientification of interference on a frequency 
yhich the BBC did not know about would 
Iso be of sufficient interest to merit a 
erification. In all these cases the BBC is only 
do pleased to confirm reception when the 
stener proves by such means that he did hear 
BBC broadcast. 

The BBC DX Award scheme was instituted 
vo years ago, in an attempt to satisfy the 
een DXers,when the BBC was unable to verify 
ith the details he was keen to have printed 
n the card, such as the date, time, location 
id site of the transmitter. The scheme is run 
conjunction with the BBC World Radio 
lub program, broadcast from London on 
jndays at 0815GMT and on Thursdays at 
>45GMT in the World Service. Membership 
' the World Radio Club is free, by writing to 
e BBC World Radio Club, Bush House, 
>ndon WC2, England. 

ALL INDIA RADIO 

Frequencies for All India Radio’s Home 
rvice are confined to the lower bands, and 
2 at present relaying the normal domestic 
ograms on the following channels. 

North Regional 

Delhi, 7290, 6190, 3905, 3365KHZ 
Lucknow, 7250, 6170, 3205KHz 
Simla, 6030, 3222KHz 
Bhopal, 7180, 5990, 3315KHz 
East Regional 
Calcutta, 7210, 4820KHz 
Gauhati, 7280, 7150, 5970, 4840, 4775, 
75 3235KHz 

Kohima, 7170, 6065, 4850, 3268KHz 
Kurgeona, 7230, 4895, 3355KHz 
South Regional 
Madras, 7160,4920KHz 
Hyderabad, 7120, 4800KHz 
West Regional 
Bombay, 7240, 4840KHz 
Kashmir 

Srinagar, 7270, 3277KHz 
Jammu, 5960, 3345KHz 

“PEACE AND PROGRESS” 

A familiar voice on short-wave is Radio 
tion “Peace and Progress”. The station 
> founded in 1964 and belongs to Russian 
die organisations. The station broadcasts 
ly in English, French, Spanish, Portuguese, 
man, Hebrew, Yiddish, Guarani, Chinese, 
Mongolian to Asia, Africa, the Near and 
Idle East, Latin America and Europe. 
English broadcasts to Asia are well 
jived in two transmissions at 1000-1030 
1100-1130GMT, in the 13, 16, 19 and 25 
re bands. The station confirmed reception 
i a card and schedule. Our reception 
Drt was for the 1000GMT transmission, 
ch included the use of 17710, 17730, 
70, 17790, and 17860KHz. 

NEW TWR CHANNELS 
Trans World Radio, which broadcasts both 
n Monte Carlo and Bonaire, has been 
ived on several new frequencies. 

5 KHz. TWR, Monte Carlo has been heard 
John Mainland of Wellington, NZ, with a 
broadcast to the Middle East and East 
iterranean, at 0500GMT. 

5KHz. TWR, Monte Carlo has been 


observed on this new frequency by Bob 
Padula of Melbourne with a program in 
Ukrainian. The station has been heard 
opening at 1830GMT on a Saturday, and this 
frequency replaces 11765KHz. 

11910KHz. TWR, Bonaire has been heard by 
Bob Wagner, Balwyn, Vic, using this 
frequency at 2200GMT in French. The 
transmission is beamed to Europe, and is on 
the air 2200-2215GMT. 

INFORMATION FROM AUSTRIA 

Austrian Radio, Vienna, is relatively new 
to short-wave broadcasting, but already has 
some English programs, and in recent months 
has increased in popularity with overseas 
listeners. 

The station reports that it has no facilities 
to send scripts or tapes of programs broadcast 
nor does it distribute pennants or stickers, but 
it has an attractive series of nine QSL cards 
with colour pictures of each of the Austrian 
federal provinces. The station also keeps a 
stock of brochures, many of them in English, 
about holiday centres in Austria, health 
resorts and sporting possibilities. They also 
can be of some assistance to stamp collectors. 
The Austrian Radio does not have a DX 
session in English, but listeners are welcome 
to have whatever printed material is available. 
A program schedule is available free from 
Austrian Radio, Technical Department, PO 
Bos 200, A-1043, Vienna, Austria. 


CLANDESTINE RADIO 


Radio Pathet Lao broadcasts in Loatian, 
Vietnamese and French, and is reported on 
several frequencies. A Japanese listener has 
recently confirmed reception of the broadcast 
and was supplied with the following schedule: 
GMT KHz 

2230-0230 7310, 6200, 4665 

0300-0600 8670, 8640, 7310, 6200 

0900-1000 7310,6200,4665 

1000-1330 7480, 7310, 6200, 4665 

1330-1600 7310.6200.4665 


The programs are: 2230 in Laotian; 0100 
in French; 0115 in Vietnamese; 0130 in 
Laotian; 0300 in Laotian; 0545 in French; 
0900 in Laotian; 1145 in Vietnamese; 
1200-1500 in Laotian; 1500 in French; 1515 
in Laotian. 

The report from the Japanese listener was 
sent to the office of the Pathet Lao, 
Vientiane. The verification letter from the 
Voice of Pathet Lao thus reached the listener 
through this means. 

Another Clandestine station is the Voice 
of the National Front of Cambodia, and an 
enterprising Japanese listener has verified this 
station by sending a report to the Cambodian 
Embassy at Hanoi, North Vietnam. The 
station operates on 10080 and 12045KHz. 
Broadcasts in Cambodia are made at the 
following times: 2 330-2400; 0330-0400; 

1130-1200; 1 300-1330GMT. 

GABON NOW ON 100KW 

A report in the “ASWLC Bulletin” states 
that Gabon is now using 100KW. This 
transmitter was installed to commemorate the 
10th anniversary of this African nation. The 
new transmitter, on 4777KHz, replaces the 
old 30 KW transmitter. This power increase 
has attracted a flock of new listeners, many in 
North America; also a surge of QSLs has 
recently been reported from this usually poor 
verifier. The station schedule is 0430-0700 


NEW VATICAN TRANSMISSION 
As from March 29 Vatican Radio is testing 
with a new service for reception in Australia 
and New Zealand and the Far East. The 
transmissions are: 

GMT KHz Language 

0730-0800 15330,21660 English to 

Australasia 

0810-0830 17785,2 1660 English to 

Philippines 

0830-0850 17785,21660 Japanese to 

Japan 


BROADCAST BAND NEWS 
PAKISTAN: Radio Pakistan’s transmitter 
at Hyderabad, which operates on lOlOKHz, 
has recently increased power to 120KW. The 
new transmitter will enable the station to 
cover the whole of West Pakistan during the 
hours of darkness. ® 


“OXFORD” 

RADIO CHASSIS- 
INSTRUMENT CASE- 
ENGRAVED & PRINTED PANEL 

“MINI BOXES” 

(Aluminium) 

Any kind of metalwork 

ALL stock from our store 

DIGITAL FREQ. METER 
May 70 

RESISTOR & CAPACITOR 
Sub Cases FEB 71 

30W 12-240 P. A. 

Dec. 70 

DELAHET MK II 
Jan-Feb-Mar 71 

110/160 RECEIVER S/W 
Aug 70 

HANDSET May 70 

240 COMM. RECEIVER 
Jan-Feb 70 

MANUFACTURER OF 
'CONTINENTAL' ELECTRIC 
RANGES 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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PHONE 51*3845 
51*7008 


COMMUNICATION 




^ RADI 

1 o 

1 


37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS A AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 



AUDIO GENERATOR 

De Luxe Model TE—•22D. 

Freq. range, Sine 20 cps—200KC. 
SO, 20 cps—25KC. Output Voltage 
Sine 7V. SO. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1. 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 

SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent 
Output 8V, Provision tor Xtal. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 
V.A.C. 

TYPE 3000 RELAYS 

50, 100, 500, 1000, 2000, 4000 
ohms, DPDT, 75c ea, 15c post, 

FOLDED ALUMINIUM 
INSTRUMENT BOXES 

6” X 4" X 2 ” 

5V4” x 3“ x T 
5" x J” x 4 f 
4Vi” x m M x 
4 m x 2 " x 2' 

4" x IV*" x 
3W" x 21A" 

2vv x j 
P ack i 

BLANK 
ALUMINIUM 
CHASSIS 

6in x 4in x 2ifl 
81o x 51n x 2io 
9io x 6in x 2in 
lOin x 5in x 2in 
131n x 7ln x 21n .. .. 

_ Pack and Poet, Oc. 

NEW POWER 
TRANSFORMERS 

240VAC, 50cps. Primary 
standard ftl. winding*, 
385VCT 80MA .. 

325VCT 80MA .. 

385VCT 60MA .. 

385VCT 50MA 
325VCT 40MA 
240/240 60MA 
125MA filter choke 
100MA filter choke 
SOMA filter choke . . 

Add Pack and Poat 



* # 

: 2V4" 7. 

it 


t 2” .. 


x IW 

# 9 

: 2W* .. 

, , 

□d Post 

35c 



BENDIX B.C. 221 

Frequency Meter. 125 KC—20 
MCS. Complete Calibration book 
—100 KC crystal 240 V AC 

SSRStD NEW .$7$. 

USED GOOD OKDEX .. $4*J* 


PAYMASTER 106 


) 




n n stereo AMmriEx 

!0 watt* R.M.S. per channel 
Freq. Re^oose 30-20.000 cps. 
Input*—crystal or ceramic cart¬ 
ridge. Tape. Separate bait, treble, 
balance. High gain broadcast band 
tuner. Slide rule dial Excellent 


$04.75 


reception in country areas. 
WIRED AND TESTED 


Rotating Distress 
Emergency Beam 


Red, Blue, Amber 
—Visibility Vi mile. 

12V D.C, operation. Waterproof. 
Complete with heavy duty auction 
Cap. Sice 3V*in dia. x 5V*in. 
$5.73. 

_ Pack and Port. 25c. _ 

Metal Speaker Boxes 

6in and 8in sloping front. Suit 
wall or desk. $4.00. 

Pack and Post. 50c. 

TOP MOUNT 
CAR ANTENNA 

Complete with Coax lead and plug 
Standard Telescope .. .. $2.95 

Lock down .. $4.00 

Spring Loaded.$4.00 

LOTRING 
LIGHTWEIGHT 
SOLDERING IRON 

240V AC 30 watts .. .. UM 
12V DC 30 watt* .. .. $6J0 
Weight 2 Vi on. 

Heating Time 1.8mlns. 

G.D.O. UNITS 


Port: N.S.W. 


__ 50c, I’state 75c. 

T.E. 15 Translttorised, 7 Band. 
360 Kc to 270 Mega. 

$39.75 

TV BOOSTER 

240 V.A.C. Eapeclally designed for 
fringe area reception. Alto up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 

* TO, * t,L $15.95 

Pott Free 

DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

Win, cord gsd stereo slat. 

$3.50 

Pack and Foal.. 50c. 


SONATA 

MODEL 600 SOLID STATE 
STEREO AMPLIFIER 

Output transistor protection fuse. 
Speaker Imp. 4-8-16 OHMS. Inputs 
for microphones, ceramic, crystal, 
magnetic cartridges. Aux. tape In. 
Tape out. Tuner. Stereo head- 

! hones. Tape monitoring switch. 

one def. switch. Hi. freq. scratch 
filter switch. 20 freq. scratch filter 
switch. 2 v.u. meters. Loudness 
control. Separate bass, treble bal¬ 
ance and volume controls. 
Specifications: Sensitivity, Mag. 2.5 
Mv; Ceramic 50 Mv; Aux 100 Mv. 
Output Power: 20 watts R.M.S. 
per channel. Tone Control: Bass 
+ 12 DB. -12 DB at 50 HZ. 
Treble +12 DB. -12 DB at 10 
KHZ. Loudness Control: +12 DB 
at 50 HZ +4 DB at 10 KHZ. 
Cross Talk -50 DB. Residue 
Noise: Less than lMv. Dimensions: 
19V*” x 11” x 5V*”. 

PRICE $133.50 
NEW C.R.O. TUBES 

3 AP1-906 3In.$l.7S 

CVI12 Jin .$2.00 

VCR97 «ln ...... .. $3.75 

ACRI0/VCRIJ9A 31n ... 2J.00 

CV1322 Itttn.$2.25 

CAPACITOR 
DISCHARGE 
IGNITION SYSTEM 

Kit of parts as per E.A, Aug. 1970 

$27.95 

Reverberation Units 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Poat Free. 

SOLENOIDS—RELAY 

12V DC CoU resistance 120 
Ohms. 4-pole change over contacts, 
10 amps. 

$1.75 

Pack and post 25c. 

12V 2 AMP. 
TRANSFORMER 

240 VAC 50CPS prim. 

$3.00 

Pack and Poat 50c. 

NEW GRAMMO 
MOTORS 

240V. A.C* 

3 Speeds* $2*75. 

_Post! 44c._ 

MODEL TE-65 
V.T.V.M. 

D.C V 0-I.5-5-I5-50-15ft.500. 
1,500 V. Rma. A.C.V.O-1.5, 5.5-15- 
50-150-500-1.500 V. Rms. 0-1.4-4- 
14-400-1,400-1.400-4.000 V. P.P. 
Resistance: RXI0. 100.1K, .10K, 
.100K. 1M. 10M, Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C 

$43.75 

ncn. P.V4M. 24# 3 *. 


BLOWER MOTOR 

240V A.C. Complete with 5 feet 
2” dia-flexlble hose. 

$15.00 

DEVICES 

Thyristor BTY 79-4000 .. $3.75 

BTY 79-500 .$4.25 

C22D 200v 7.5A . $3.60 

BRIDGE RECTIFIER 

PA 40 7.5 amp .$5.25 

C106YI 30v.$1.55 

LT91 Selium 2A-20v .. .. $1.50 

BRAND NEW 

LIGHTING PLANTS 

Johnson 1 h.p. Engine 
12V* 30 amp. Generator. 

$72.00 

TR-1935 

TRANSCEIVER 

V.H.F. 10 channels Crystal locked. 
Freq. 100-155 MCS. Inbuilt 28 
V DC Supply. AM. 10 watts 
power output. 

$35.00 

AN/APX-6 

TRANSPONDER 

TXRX 

900-1200m cs. 

Complete with cavity tuning, 
resonator, digital counters. 
2C42-2C46 lighthouse tube*. 28V 
D.C. blower motor. 

$17.50 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Atm, made. 8 to 16 ohms. 

61n .. $9.00 lOin .. $10.75 

Sin .. $9.50 121n .. $1X75 

Postage: 

Interstate 80c. 

N.S.W.. 50c. 

Indicator unit 6" 

12 STANDARD MTN. VALVFS 

1 CRYSTAL COMPLETE E.H.T. 
Supply No H.T. Supply 
Suitable for CRO conversion 

19” x 8” x 8”.$19.75 

INSTRUMENT CASES 

Sloping Front. Hammertone Finish 
9” x 6V*” x 7V4” .. .. $4.73 

7” x 6Vi" x 7VV .. .. $445 

6 x 6” x 6”.$4.20 

Receiver-1 ndicofor 

UNIT 

Type R-65/APN-9. 3BPI C.R.O. 
tube with Mu-Metal Shield and 
Socket. 33 valve*. 2 x 2—5Y3 — 
6Y6 — VR105 — 6SA7 — 6N7 
-• 2 x 2 SJ7, 3x6 SL7, 3 x 6SK7, 

7 x 6H6. 13 x 6SN7. 

Inbuilt super-het. Receiver design¬ 
ed for reception of pulsed wave* 
form. 

4 channels, 1750KC—2020KC. 

$19.75 

2'iiiiimmvtvmivfiiviimivinv 

WANTED 

B Communications Receivers » 
g Test equipment. P.A. Gear. 5 
g Large or small surplus stock. 5 
- Best prices. Call, write or 2 
phone any time. 2 
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GUITAR 

AMPLIFIERS 

14-watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers. 
17-Watt 4-Channel, Base and 
Treble Boost Two Twin-cone 

Speakers..... $83.85 

35 WATT 

4-Channel, Bass and Treble Boost. 

4 Twin-cone Speakers, $119.00. 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 910J9 extra on above 
models. 

14 watt, etc.$69.50 

17 watt. $83.85 

35 watt.$119.00 

3 WAY HI-FI 
SPEAKER SYSTEM 

Famous Onkyo Imp. 8 ohms. 

20 watt 8" woofer 
30-3000 cps .... $17.50 

30 watt Mid Range 6” 

600-10,000 cps .. .. $9.50 

40 watt horn tweeter 

, 5000-22000 cps. $7.95 

Oiled Teak Cabinets 

to suit. $26.75 

0—150MHZ 75 Ohm* 



MULLARD 

MAGNAVOX 

Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 
$26.75 ea. 

Super^ bookshelf enclosure 

Hi-Fi enclosures ' with magnavox 
8WR or Roll C8MX ..7watts 

RMS.$34.79 ea. 

With 2 s IWR or 2 * 8CMX 

15 watts .$45.90 ea. 

With 12WR—10 Watts 

$45.94 ea. 

8 or 15 ohms available. 

All cabinets are constructed of 

Plneboard and Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 

Tweeter — Innerbond packing. 

PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay. Magnetic, disc, 
and crystal cartridge input. Radio 
fully described Nov. 49 lame &A. 


auvMAurtn evinao 

c t 

KIT SET $49.50 

mi TnM «5f J*. 

Pack »nd Pott 75c. 

128 

STEREO AMPLIFIER 

(4 W.ttt per chtaad 

Kit set .. .. .. .. .. *89.00 

Wind aod Tested .. 


SONATA 
PIGGY-BACK 
GUITAR AMPLIFIERS 

Professional quality — valve cir¬ 
cuitry 2 channels—4 Hi. Imp. in¬ 
puts. Each channel has a separate 
volume control. Bass and treble 
boost controls. Standby switch. 
Vibrato with speed and depth 
controls—on/of! foot switch with 
plug and lead. Voice coil match¬ 
ings—4-8-16 ohms. Black vynex 
carry cabinet. 

40 watt model.$110.75 

60 watt model.$143.00 

Black vynex covered speaker en¬ 
closures to match above amplifiers. 

40 watt lead.$94.00 

40 watt bass.$110.00 

60 watt lead.$115.00 

60 watt bass.$128.00 

50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

EJL lily «4 Assist Ism 

Kitset, including Cabinet 

$98.00 

Wired and Tested. 

$114. oo 

COMPACT HI 
POWER ENCLOSURE 

E.A. Ian. 71. 

30 watt, complete as described, 

$51.50 

Ma gnavox 8-30 Speaker .. $17.50 

GUITAR AMPLIFIER 
150 WATT 
SOLID STATE 

Mulii-purpose wiue -range fre¬ 
quency response. 2 Channels. 4 
inputs, separate Bass and Treble 
Controls, also separate volume 
controls. Can be operated Mono 
or Stereo. Black Vynex covered, 
Carry Cabinet.175.00 

WAH WAH 

MULTI EFFECT 
FOOT PEDAL 

Siren-Surf-Hurricane. Separate 
volume controls. Transistorised. 
9v battery operated. 

$36.75 

_ Pack and Post 75c. 

ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIF IER 

% 



240V AC powered, 9 watts RMS 
per channel Inputs for mtgnetic 
ceramic, *nd crystal cartridge, also 
recorder and radio tuner, Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Sire lOViln x 6V4in 
x 3 Vi in. Attractive oiled teak 
cabinet. 


$54.00 





LEADER SIGNAL 
GENERATOR LSG II 

240 V AC operated. 6-band 120 
KC to 390 Megs Provision for 
crystal. 

Post N.S.W., 75c; Interstate $1.25. 

$49.50 

ORGAN KEYBOARDS 

49-Note. Complete with 
Switehhj System. 

13-note, Pedal Clavkn. 
ilete with Switch*. 

$39.50 


WIDE BAND OSCILLOSCOPES 


VERTICAL AXIS 
Deflection sensitivity (at 1 b) 
0.1 V p-p/cta. 

Frequency C^wactgrktks, U epe 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltaic IV p-p/cm. 

HORIZONTAL AXIS 
Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweep OscUlator^(5^ Range) 10 cps 

S uchrooHation Devices Internal 
ositire and Negative, External). 
Power 240v AC 50/60 cps. 
Cathode- Ray Tube 3JCFIF. 

3-inch $102.76 


mm 


: <9.J 

5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amplifiers, 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volts. Hard time base, 20 
cycles to 75K, Latest American 
R.C.A. circuitry. Complete with 
probe. 

5-INCH $118.75 


GUITAR SPEAKERS 

12" 50 watts RMS .. .. $47.50 

12” 20 watt. $27.50 

12” 15 watt. $19.75 

12” 15 watt Twin Cone .. $22.50 

_Pack and Post 70c_ 

RHYTHMATIC 
ELECTRONIC 
RHYTHM UNIT 

Solid-state, battery operated. Excel¬ 
lent accompaniment for guitarists 
6 rhythms, variable tempo control, 
volume control. Can be powered 
from external supply. 

$67.00 

Post.. 50c. 

STEREO RECORD 
CHANGER 

C109 — MA65 — MA70 — MA75 



Current models. 4 speeds, auto¬ 
matic or manual operation. _ 

Standard model.$29.59 

Ceramic cartridge, Sapphire Stylus 
Standard model with 12in tutr¬ 
iable $34*99 

Deluxe model with 12in turntable. 
Cueing device, Ceramic cartridge 

Diamoad Strlua.$49.99 

Deluxe model at above with — 
adjustable counter balance, 2 
spindles, calibrated, stylus pressure 
control added .... 7. .. 944 99 
Deluxe model as above with 121n 
Diecast Heavyweight Turntable, 4- 
pole Shielded motor, Suitable for 
Magnetic cartridge *. $94.99 
The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at 119 extra. 

PLATFORMS 

Teak Platforms, suit above 
changers, $9.99. Fully moulded 
tinted perspex covers, suit plat¬ 
forms 17V4in x liViin x 4in 

BLANK PLATFORMS 
$8.50. 


AUTO-RHYTHM 

UNIT 

240 WAC operation. 

HI and low imp. output. Matt 
finish teak cabinet. 12in x 5in x 
11 in. 

20 Rhythms. 

9 percussion instrument sounds, 
•controls, balance, sustain tempo, 
volume. Ideal for operation with 
stereo sound system—electronic 
organ—guitar amp. Complete with 
foot pedal cables, book. 

$145.00. 

Also Available: 

Unit with 16 rhythms: 9 percus¬ 
sion instrument sounds. 240 WAC 
—teak cabinet. 

$125.00 

B.S.R. 4 TRACK 

STEREO TAPE DECK. 

3 speeds, 7in spools. 3-digit counter 
Fast forwMd—fast rewind. 

Fitted with third head for 
monitoring, $95.59. 



15" PIONEER 

15in Pioneer Low Frequency 
Speaker. Imp. 9 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. 

$30.00 

T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 

$53.75 


VOLT A.C. 

VARIABLE TRANSFORMER. 

0-260V, 10 amp.$49.50 

-0-260V, 5 amp.$37.50 

0-260V, 2V6 amp . .. $25.99 
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KAISE 


MODEL SK-100 



VOLT-OHM-MILLl AMMETER 

HIGH SENSmVTTY 

100,000 Ohms per Volt DC 
10.000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12. 60, 300, 600, 1200V. 

• AC Volts: 6, 30. 120, 300. 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA. 12 A. 

• AC Current: 12A. 

• Resistance: 20K ohms. 200K ohms. 2M 
ohms. 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, 51. 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondlodes. 

• Double-Jewelled plus minus 2% Meter. 

• Plus minus 1% Temperature-stabilised Film Resistor*. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Prlca $34.75. Post 75c. Interstate $1.00. 

MODEL SK-70 

30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
D.C. Volts: 0.5, 2.5, 10. 50, 250. 
500, 1000. 

A.C. Volts: 10. 50, 250, 500. 1000. 
D.C. Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K. 

7 Meg. 

Decibels: Minus 10 cps plus 62 

OVERLOAD PROTECTION 
$19.95. 

Post 50c, Interstate 75c. 


K 

20 


CT330 



K 

20 


CT500 


CT. 330 20K. OPV 

D.C. Volts 6, 6, 30, 120 600 

1200, 3,000. 6 000 AC Volts 6, 
30. 120. 600. 1,200. D.C. Current 
.06-6, 60, 600mA Resistance, 6K, 
600K, 6meg., 60meg., D.B. minus 
200 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$1^.45 

MODEL SK-44 
30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
600, 1200, 3000. 

A.C. Volts: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA, 
600mA. 

Resistance: 10K. ohms, 1 M ohms, 
10 M ohms, 100 M. 

Decibels 20 cps plus 17, 31, 43, 
57. 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS 

Post 50c. Interstate 75c. 
_ $19.25 _ 

MODEL SK-20 

20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10. 50, 

250, 1000. 

A.C. Volts: 10, 50, 250, 1000. 
D.C. Current: 50aU, 25mA, 

250mA. 

Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus 10 cp9 plus 22 
(at A.C./ 10V) plus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
$13.50. 

NEW SPEAKER 
SPECIALS 

8-16 OHMS 

5V4ina.$3.35 

6ins .$4.15 

8ins $4.85 

4ins x 2ins.$3.45 

5ins x 3ins.$3.45 

6ins x 4ins $4.15 

7ins x 5ina.$4.85 

9ins x 6ins.$4.25 

3in Pillow Pbonc 8 ohm $2.45 


MODEL SK-6# 

50K OHMS PER VOLT D.C. 
1IK OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 250. 
500, 1000. 

A.C. Volts: 10. 50. 250. 500. 1000. 
D.C. Current: 25uA, 5mA, 50mA, 
500mA. 

Resistance: 10K, I00K, 1 Meg. 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.75. 

_ Post 50c , Interstate 75c. 

MODEL SK-55 
30K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12. 60, 300. 
1200. 

A.C. Volts: 12. 60. 300, 1200. 
D.C. Current: 60uA. 12mA, 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibels: Minus 10 cps plus 

23 db. 


$19.95 


S.W.R. METERS 

S-100MCS. 

IKW. POWER OUTPUT. 

$14.75 

Pack and post 75c. 


MODEL SE-405 

0-150 MHZ 75 Ohms. 2 K.W. 


$27.50 


SIGNAL INJECTOR 

MODEL 250-B. 
TRANSISTORISED. 

$7.95 

SIGNAL TRACER 

Operates in conjunction with 250-B 

$4.95 


DYNAMIC 

MICROPHONES 


'' r ~A 




CARDIOID. UNI-DIRECTIONAL 

On-off switch. Hand held or stand 
mount. 

Freq. response: 80-10,000 cpa. 
Sensitivity—60DB/1000 cps. 
Model—UDM-103. 

50K-600 ohms . . $1M5 

Model UDM-104. 50K .. $13.95 

Model UDM-3. 50K .. $12.95 

(Stand mount only.) 

Hi Imp Dynamic DM 203 $8.75 
Crystal Lapel .$L75 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE PJL AMPLIFIER 
15 WATTS OUTPUT 
Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic m : x ng 
P.P. EL-84 output .. 841J8 

30 Watt As above, EL-34 

P.P.$57.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coil. 

Solid State 240V AC. 

20 Watt .$49.30 

50 Watt .$69.50 

50 Watt 240 AC. plus 

12v. D.C.$89.00 

All have input for 2 microphones 
or 2 Magnetic or Crystal P.U. 

With Mixing. 



P.A. SPEAKERS 

S WATT. 

8in Units in Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 

Price $16.75 

Line Output Transformer* to suit 
$1.75 extra. 


MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

* 1.75 


8 ' 


$1 

TABLE MODEL 
$3.50 


Flexible Goose Necks. 

9in .. $2.75 18in . .. $4.35 
12in . . . $3.50 24in . . . $5.00 


ELECTRIC GUITAR 

PICK-UP UNITS. 

Separate volume, tone control. 
$9.75 

SPEAKERCOLUMN 

VINYL COVERED—BLACK 

33in x lOin x IOin. Complete 
with 4 heavy duty 6ln Speakers. 
25 watts— 4, 8, or 16 ohms. 


$32.50 


TAPE CASSETTES 

TENSELISED MYLAR 

C 60.$1.25 

C 90.$2.00 

Cl 20.$2.75 

Head Cleaners.$1.75 

MECCA-SOUND 

MATE 

SOLID STATE 
CASSETTE 
TAPE RECORDER 

2 track, mono. 8 transistor*. 
Battery operated. Auxiliary input 
for recording records, TV, radio. 
Complete with microphone with 
remote control switch and table 
stand. Provision for external 7V4V 
DC supply. Battery record level 
indicator. 

$54.00 

_Pack and post 75c._ 

NEW RECORDING 
TAPE 

7in Mylar 3600ft.$5.00 

7in Mylar L.P. 1800ft .. $3.00 

7in Mylar D.P. 2400ft .. .. $4.35 

3” 300ft Poly.50c 

5” 900ft Poly.$2.00 

5’’ 1200ft.$2.30 

5” 1800ft.$2.75 

7” 1200ft Acetate.$2.50 

5" 500ft Acetate .$1.50 

HI-FI STEREO 
HEAD PHONES 



DE LUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 


$12.95 


20—12000 cps.$5.60 

20—18000 cps.$9.00 

Pack and Post 35c. 


PANEL METERS 



Clear Plastic Flush Mounting 
IVa ins, 2ins, 3Ins, 4ins. 

Full range available. 

From 50uA—10A DC. 15 VDC. 
500 VDC, 300 VAC VU and 5. 
Also 

Edge Mtr», 

VU—Stereo Balance. 

Send for price list. S.A.E. 
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ANSWERS TO 
CORRESPONDENTS 


GADGETS: I am 15, and although I know a 
small amount about electronics, my 
knowledge is not very advanced. I would be 
interested to know if you have published 
electronic gadgets, or have plans to do so. 
Also, are there books about the above? (P.B., 
^ippsland, Vic.) 

Unfortunately, requests of the this kind 
re far too vague to enable us to help. It 
Tobably would be correct to say that we 
ave described a number of “gadgets” over 
he years, assuming that our idea of a 
‘gadget” is the same as yours but, having said 
hat, there is little we can add. If you care to 
lominate the kind of devices likely to interest 
'ou we will be able to advise what has been 
ublished along these lines. 


PEAKERS AND INTERCOM: I am 
onstructing an intercom system and require 
sveral 8-ohm loudspeakers. Because of 
mited income, I have had to make do with 
arious “junk box” items and I was 
/ondering if it is possible to convert a 
O-ohm speaker into an 8-ohm one. Also, 
/hat do the abbreviations FM and VC mean? 
ongratulations on an excellent magazine. 
(C.H., Huntingdale, Vic.) 


) We doubt whether you will have much 
access with this problem K.H. For a start, 
ou can forget about “converting” the 
>udspeakers themselves to a different 
npedance value. The best that can be done is 
rovide matching transformers which will 
anvert the impedance as far as the associated 
juipment is concerned. Since we have no 
ea of the kind of amplifier you are planning 
> use we can make only general suggestions. 

the amplifier uses output and input 
ansformers, it might be possible to provide 
pes which will approximate the loudspeaker 
ipedance requirements. If transformers are 
>t a normal part of the amplifier they could 
: fitted to the loudspeakers themselves and, 
this case, be designed to transform 8 ohms 
60 ohms. The main problem in both cases 


will be to find suitable units and, even then, 
they may prove dearer than buying new 
loudspeakers of the correct impedance. The 
abbreviation “FM” stands for the Frequency 
Modulation system of transmitting infor¬ 
mation, while “VC” is usually intended to 
mean the “voice coil” of a loudspeaker. 


POWER SUPPLY: Firstly may I compliment 
you on a very Fine and informative magazine. 
I am hoping you can Supply me with details 
for a power supply for a tape recorder, 
operating from 6 volts DC with a total current 
of 200mA. Also, could you tell me the 
frequencies used by the “Voice of Apollo”, 
and any other frequencies associated with the 
Apollo missions. (C.L., Oxley, Qld.) 

& Thanks for the compliment, C.L. In 
November 1964 we described some power 
supplies which were intended for the exact 
application you have requested. The article 
was entitled “Power Supplies for Transistors 
and Portables”. (File No 2/PS/14). Copies of 
this article may be obtained for the usual 20c 
fee. In the July, 1969, issue, a colour 
supplement was included giving details of the 
mission, including general frequencies. No 
specific frequencies were given, as this 
information is not easily accessible. In any 
case, the information is of little value to the 
layman, as the frequencies involved are so 
high that it is impractical to think about 
receiving them using normal methods. A full 
colour reproduction of this supplement may 
be obtained free of charge from this office, if 
a six cent stamp to cover return postage is. 
included. 


POWER AMP, SPEAKERS AND CONTROL 
UNIT: I am a 13-year-old high school student 
who has successfully built the Electronic 
Bongos and Playmaster 127 Control Unit. In 
what unit was the power output of the 
Playmaster 128 Power amplifier measured? 
Can a pair of 8 : ohm stereo headphones be 


connected across the output of the control 
unit? How does a loudspeaker reproduce two 
tones of different frequencies at the same 
time? I wish to thank you for such a good 
magazine. (G.H., St Lucia, Qld.) 

(G.H., St Lucia, Qld.) 

® Thank you for your comment about the 
magazine, G.H. We are pleased to know that 
you have had success with the two projects 
mentioned. Regarding the power amplifier 
power rating, it is a “continuous” power, 
loosely referred to as “RMS”. A pair of 
8-ohm headphones will not work 
satisfactorily connected to the output of the 
Control Unit, as the amount of loading placed 
on the high impedance circuit of the unit will 
virtually reduce the output voltage swing to 
zero. A loudspeaker cone produces two 
frequencies simultaneously by vibrating 
simultaneously in two modes. You want a 
simple illustration? Move your hand up and 
down slowly; while doing so, wiggle one of 
your fingers. The tip of that finger is now 
vibrating in two modes. Now try it again, 
while bouncing on the bed; the finger is now 
quite happily combining three modes of 
oscillation! And so on . . . 

REVERB UNIT: Have you published a circuit 
of a reverberation unit? The purpose I need 
one for is to use with my 10-watt guitar and 
amplifier. (J.L., West Moonah, Tas.) 

S A reverberation system was described in 
the October, 1967, issue. Copies of the article 
(File No l/GA/12) may be obtained through 
the Information Service for the usual fee. 

TUNER: I am a high school student who 
reads and enjoys your magazine every month. 

I would like to know for future use if the 
Playmaster 131 IC Tuner (Feb 1971) could be 
used with the Playmaster 127 and 128 
Control Unit and Amplifier combination. I 
would also like to know if you have printed 
plans for loudspeakers suitable for the 128 
amplifier, and also circuits for a half-to 


ELECTRONICS AUSTRALIA" INFORMATION SERVICES 


5 a service to readers "ELECTRONICS Australia" is able to offer: 

) Photographs, dye-line prints and other filed material to do with 
• nstructional projects and (2) A strictly limited degree of 
.rsonalised assistance by mail or by reply through the columns of 
e magazine. Details are set out below: 

30JECT REPRINTS: For a 20c fee, we will supply data, as available 
pm our files. The amount of data available varies but in no case does 
include material additional to that already published in the 
jgazine. For complicated projects involving material extracted from 
ore than one issue, an extra fee may be requested. As a rule, 
quests for project data will be answered more speedily if the 
ojects are positively identified and the request is not complicated 
questions requiring the attention of technical personnel. Where 
:icles are not on file, we can usually provide a photostat copy at 20c 
r page. 

IOTOGRAPHS, DYE-LINE PRINTS: Original photographs are 
ailable for most of our projects, from 50c plus 8c postage for a 6in 
3in glossy print. In addition, metalwork dye-line prints are available 
' most projects for 50c each; these show dimensions and the 
jsitions of holes and cut-outs but give no details of wiring. 

KCK NUMBERS: A fairly good selection is available. On issues up 
six months old the cost is the face value, plus 5c surcharge. From 
'en to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
:kage and postage is 10c extra per issue. Please indicate whether a 
OJECT REPRINT may be substituted if the complete issue is not 
silable. 


REPLIES BY POST: This provision is made primarily to assist readers 
in matters relating directly to articles and projects published in 
"ELECTRONICS Australia" within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special 
research or modifications to basic designs. A 20c query fee must be 
enclosed with letters to which a postal reply is required; the inclusion 
of an extra fee does not entitle correspondents to special 
consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of 
"Replies by Post" may be submitted without fee and may be 
answered through the columns of the magazine at the discretion of 
the Editor. Technical queries will not be answered by interview or 
telephone. 

COMMERCIAL EQUIPMENT: "ELECTRONICS Australia" does not 
maintain a directory of commercial equipment, or circuit files of 
commercial or ex-disposals receivers, amplifiers, etc. We are therefore 
not in a position to comment on proposed adaptation of such 
equipment, or on its general design. 

"ELECTRONICS Australia" does not deal in electronic components. 
Prices, specifications or other assistance must be sought from the 
appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. 
Where the charge may be in doubt, an open cheque, endorsed with a 
limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, 
should be directed to The Assistant Editor, "ELECTRONICS 
Australia". Box 2728 GPO. Sydney. NSW 2001. * 4/71 
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NEW RANGE OF RESISTORS, 
CONDENSERS & POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in i, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

raff With each lot of resistors, condensers or pots. 

we will supply one new valve. Type 6U7G, 1T4. 
Regret special values in resistors, pots and condensers 
_ cannot be supplied. _ 

LEADER SIGNAL GENERATOR 15611 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal. $49.50 
Post N.S.W., 75c; Interstate, $1.25, 

NEW TRANSISTOR 8 KIT SET 

SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 





$24.00 



DIMENSIONS 
9" x 5” x 3" deep 

• Available 
Post N.S.W.. 


Complete kit of parts with circuit 
and full instructions. 

Eight transistors. 

Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

High sensitivity, suitable for city or 
country use. 

Heavy duty battery for economical 
operation. 

Modern design, plastic cabinet with 
gold trim. 

Dial calibrated for all States, 
in colours of off-white, red, black. 

$1.25: Interstate, $1.75. 



A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $S.50. 

Mono Kit $4.50. 

240V Power Supply $4.50, 

State if required for Pick-up or Tape Head. 

NEW HIGH STABILITY CARBON 
RESISTORS 1 p.c. and 2 p.c. TOLERANCE 

These imported resistors are in i and J watt with values 
from 50ohm. to 1 meg. 1% and 2%. In packets of 50 
mixed values. LIST PRICE 20c each. 

OUR PRICE $2.00 per packet of 50. 

Post and packing, 20c extra. 

_(Regret special values cannot be supplied.)_ 

NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts, including 

12V motor and full instructions. 

»***. $1.90 post 25c 




NEW 25 WATT 

P.A. AMPLIFIERS 


These amplifiers are suitable for installation in clubs* schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

SPECIFICATIONS 

▼VW Nominal power 25 watts, t Inputs two microphone and 
Freiaht P ick * u P radio with separate controls and mixing facilities, 
extra # Tone contro1 ' • Frequency response 30 to 18,000 CPS. 

ex ra # Output impedance Line output (100, 166, 250, 500 ohms) 

or can be supplied with V.C. output (2. 3, 7, 8, 15 ohms). 
• Dimensions llin x 6in x 81n. Weight 25W 231b. Freight 
extra. 

NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp. 8 ohms. 
$37.50. NO MAIL ORDERS 


At last a breakthrough in the. cost for 
high quality portable radio transceivers of 
the walkie-talkie hand-held type. We are 
introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240 kHz operation with switch 
provision for two additional channels, tone 
call signal, background noise squelsh 
control, battery voltage indicator, steel 
case with separate cover, good for five 
miles distance communication under 
average field conditions, with penlite cell- 
batteries for 

ONLY $37.50 PER UNIT, 
FULLY GUARANTEED. 

Postage extra. 


NEW POWER SUPPLY KIT 

Ideal for small amplifiers, stereo or mono, test equip¬ 
ment, etc. Input 240v. A.C. Output 20v. D.C. at 
1 amp. 

Kit contains transformer, rectifiers, filter, condenser 
and circuit. 

$4.50 Post 75c. 

New Photo-Electric Burglar A 
Door Alarms at loss than half price 

DOOR ALARMS BURGLAR ALARMS 




240V A.C. operation 

$12.00 


240V A.C. operation 

$16.00 


Post & Packing $1.25 extra. Post & Packing $1.50 extra. 
Buzzer $1.25 extra. Buzzer $1.25 extra. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398 
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A nswers—continued 

>ne-watt walkie-talkie type transceiver, for use 
>n the 27MHz citizens band, PMG approved. 
K.S., Unley Park, SA.) 

5 Thank you for your comments about the 
nagazine, K.S. The Playmaster 131 tuner, 
vhile not the high quality type of tuner 
lormally associated with stereo amplifiers, is 
uitable for use with the 127/128 
ombination. On the 127 control unit, there 
re two radio inputs. While the tuner will 
/ork through both, better results will be 
btained through the input with lOOmV 
ensitivity. For loudspeakers suitable for the 
laymaster 128, we suggest you read the 
rticle in the May 1970 issue, entitled 
Loudspeakers and Power Ratings”. As the 
•equency used by most hand-held 
ansceivers is outside the amateur bands, we 
ave never described (and probably never 
ill) one of these devices. It has been pointed 
ut on many occasions in these columns how 
ifficult it is to gain type approval for 
ome-made equipment. It is required for most 
juipment other than that used on the 
nateur bands. 


UNER: Would it be practical to use the 
aymaster 131 IC Tuner as the front end for 
portable radio, feeding into a TAA300 or 
nilar? If it is, would the aerial coil be 
placed with a ferrite rod coil? What would 
e winding data be? Also, what is the value 
the tuning capacitor in parallel with the 
cillator coil? Is the tuner very sensitive, and 
uld the coils be changed to receive any 
ort-wave bands? Would it be possible to 
gularly include simple projects costing 
tder $5? (C.H., Garran, ACT.) 

The original applications note for the 
VA840 IC showed the device being used 
actly as you envisaged, as the front end of a 
rtable radio receiver. This circuit, however, 
2 d a complementary pair of transistors as 
2 audio amplifier. The device is admirably 
ited to this type of amplifier, having a 
jamplifier built into it. The IC used a ferrite 
i, with switched coils to cover the 
;dium-wave and short-wave bands. It is not 
rticularly sensitive, but would appear to be 
equate as a portable receiver. We are 
estigating the possibility of presenting this 
ler as a project in the magazine at some 
2 r date. The variable capacitor in the tuner 
described is the 90pF section of the 
ang. We will keep in mind your request for 
;ap projects, but we feel that $5 is a little 
f. It wouldn’t go very far, these days. 


MPUTER TRANSISTOR LISTS: I would 
to thank you for printing my name and 
ress re the model rocketry — it brought 
desired results. I would like to add my 
iments to those of J.S., about computer 
rd transistors. I would like to see a 
ulation of computer transistor types 
•fished in your fnagazine similar to the one 
losed, an article or two using these parts, 
a general request for circuits and ideas 
n readers. I feel an article or articles on 
uits using these transistors would be 
reciated by many readers. (G.McK., 
sham, Vic.) 

Because oddment components are 
ertised in our columns, it does not follow 
: we have the kind of data that you 
lire. Another point is that oddment 
iponents are rather transitory: here today 
gone tomorrow! This makes them rather 
ttractive as the basis for projects which 
lers anywhere in Australia or New Zealand 
’ want to build now or in the forseeable 
ire. They would qualify however, for 
;ader Built It” pages, and this is over to 
individual readers. One point we would 
ss is that computer transistors are 
mised for switching service and may not 
entirely satisfactory or predictable in a 
i of service requiring a linear transfer 
acteristic. 


SIGNAL TRACER: I have been reading your 
magazine for about six months, and have 
learned a lot from it. Have you published a 
transistor signal tracer for RF, IF and AF? 
Also, capacitor colour codes and how they are 
used? Last month I received a letter and 
schedule from the National Hellenic 
Broadcasting Institute, Athens,'also details of 
their transmitters, which I have listed for you. 
(C.D., Nth Carlton, Vic.) 

® The signal tracer you want was described 
in our March, 1964 issue. Project reprint 
material is available through the Information 
Service for the normal 20c fee (File No 
7/ST/6). An article on capacitor codes was 
published in the June, 1969 issue, and this 
too can be had from the Information Service 
for 20c (File No 8/LT/9). Thank you for the 
information concerning Greek broadcasting. 
We have passed this to our short-wave 
correspondent. Art Cushen. 

FUNDAMENTALS OF SOLID STATE: 
Several months ago you stated that the 
Semiconductor Fundamentals series would be 
issued in book form. Since I have had to 
mutilite my copies of EA to retain this series 
of articles (and even so several chapters are 
missingL this news was of great interest to 
me. I nave made a point of checking each 
issue for details of the publication. Alas my 
efforts were in vain. In view of the method of 
approach to the subject, the depth and scope, 
I consider that this book will be a valuable 
asset to anyone interested in semiconductors. 
I would appreciate further information on the 
availability or date of intended publication, 
price, etc. I am glad to note that you do not 
limit yourselves in any way in regard to the 
subject matter of your magazine. This vast 
variety of material makes interesting reading, 
and helps to broaden the outlook of readers, 
like myself, who are concerned with a narrow 
field of electronics. I notice that you are using 
a lot of circuits with ceramic resonators, and 
the articles indicate that you are 
experimenting quite a lot with them. May I 
suggest that at some future date the various 
articles and experiments be put together in 
book form? I think that due to the newness 
of these components such a book would be 
welcomed. (J.M., Kuala Lumpur, Malaysia.) 

® Thank you for your very kind comments, 
J.M. We try to cater for a wide range of 
readers by publishing articles on different 
aspects of the subject at levels from the 
novice to the engineer. We advertised the 
availability of “Fundamentals of Solid State” 
in our January issue. It costs $2 plus postage 
- 30c within Australia, overseas allow for 
lloz posted weight. We always have in mind 
the possibility of printing series of articles on 
related subjects in book form, but the 
problem is that in order to do so some of our 
staff must be taken from production of the 
monthly magazine, which after all must come 
first. We will keep in mind your suggestion 
about a book on ceramic resonators, but we 
cannot promise anything. 

VARIOUS COMMENTS: I read your 
magazine each month and find it most 
enjoyable even though I am new to the 
electronics field. In the February issue there 
was a misprint in the “Listening Around the 
World” section which spells Netherlands with 
a “d” instead of “th”. Can you explain what 
SSB stands for and also difference between an 
MW circuit and an SW circuit? Also, would it 
be possible to give an approximate cost for 
each project? (K.T., East Victoria Park, WA.) 

® In the “Listening Around the World” 
section we spell the names of radio stations, 
etc, as they are spelt by the respective 
administrations. As Radio Nederlands uses a 
“d” in its spelling, that is the way we print it. 
The abbreviation SSB stands for 
single-sideband, a form of modulation similar 
to amplitude modulation (AM) but with one 
sideband removed completely, and the carrier 
either removed or suppressed. Briefly, the 
difference between MW and SW circuits lies in 
the use of smaller values of tuning capacitance 



PREMONITION 


MONITION 


TELEPATHIC 

COMMUNICATION 


INTUITIVE 

INSIGHT 


Behind Your 
Conscious Mind 


WHY LIMIT YOURSELF to 
five senses? There is a greater 
world of realization behind your 
outer self. Impressions of these 
extrasensory powers occasion¬ 
ally arise. The strange feeling 

• of impending danger—an intui¬ 
tive hunch--receiving another’s 
unspoken thought—these indi¬ 
cate unused potentialities. 
They are natural phenomena. 
To understand, develop, and 
direct them can transform your 
whole personality. They pro¬ 
vide greater insight and per¬ 
sonal achievement. 

FREE BOOK 

The Rosicrucians, a worldwide 
cultural organization (not a re¬ 
ligion) have the facts about 
your extrasensory powers. A 
free book The Mastery of Life 
tells how you may share this 
practical knowledge. Use cou¬ 
pon or write to Scribe Y.V.P. 

WTe ROSICRUCIANS 

(AMORC) 

P.O. Box 66, Bentleigh, Vic., 3204. 

P Scribe Y.V.P. 

The ROSICRUCIANS (AMORC) ! 

I P.O. Box 66, Bentleigh, Vic., 3204. 

. Please send me a complimentary copy of ! 
the book “THE MASTERY OF LIFE”. : 


Name 



Address 



Citv 


1 State 

Postcnde 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm In good working order. 
240v operated. complete with 
speaker and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3*4In diameter. Will do the same 
work as the conventional slide rule. 
Instruction book Included. 

from $1.25 each 

Post 10c. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$25.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight payable 
at nearest attended railway station. 
Please note we are now able to 
include ’2 mile of telephone cable 
FREE with each set of Phones. 

BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter SIS.75 

2 amp with meter. $17 ./p 

Post N.S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

1 '2 to 3 volts D.c. Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only . ejl 

65c each or 10 for $4. 

(Post 7c). 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser m 
100 K/cs; step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones. $45. 
60c cartage to rail. Freight payable 
at nearest attended railway station. 

TRANSCEIVER 

(2-way radio) 62 set 12v. operation. 
Ideal Hams. etc. 1.6 to 10 
Crystal locked or V.H.O. controlled 
5 watt output. Complete .with an¬ 
tenna. headphones and nnike. $60. 
60c cartage to rail. Freight Payable 
at nearest attended railway station. 

HEADPHONES 

Low Impedance moving coll fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffer. $4.50 Pair. 

Post N.S.W. 25c; interstate 30c. 

COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles. 
10 channels 

_$65.00_ 

MICROSCOPE 

500 x magnification. 3 turret. 

$6.50. 

Post. N.S.W.. 55c. Interstate. 85c. 

AVO MULTI METER 

Type CT38. 

_$75.00_ 

COLLINS IF STRIP 

455 KG with 4 mechanical filter 
band width 2-4-8. and 16 K/Cs. and 
Collins, permeability tuned BFO and 
product deducer and audio stage. 

LOO 


$75.' 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Mens. LAS SISO. 
100-500 M/cs, *350. 

ADLER FREQUENCY 
METER 

IOOKc-20 M/cs, $175. 


NIBBLING 

TOOL 

Cuts sheet metal like a punch and 
die, trims, notches and cuts to any 
size or shape over 7/16-inch. 

ONLY $5.95 

Post. 54c. 


NIFE CELLS 

1.2 Volt, fully charged. 4ln x 3in 
x 11n 4 AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V 10AH. set of three batteries in 
wooden holder. $7.50 per set. 

Post N.S.W.. $1.10; interstate $2.72. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
9 Transistor $57.50 per set of 2. 
Post. N.S.W., 50c; interstate 60c. 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post 15c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quantity 


807 

75c 

CV850 

$1.50 

65N7GT 

95c 

1 H6G 

30c 

8989 

$1.00 

832 

$5.00 

5U4G 

95c 

6AK5 

$1.50 

EF50 

35c 

6X4 

$1.00 

5Y3 

$1.75 

12SK7 

50c 

6C4 

50c 

VR65 

25c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

AU5 

$1.00 

12AU7 

$1.00 

80 

$1.25 

1 X61M 

$2.20 

6AK5W 

$1.50 ; 


CATHODE RAY TUBES 
5BPI $3.50. VI6694 / 1 $2.95. 

CV2184 $2.95. 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 


$23.00 


As Illustrated. 

Postage 95c; Interstate $1.20. 


TELESCOPES 

30 x 40 with Tripod. 

$7.95 

Post N.S.W. 70c; Interstate $1.20. 

CHASSIS PUNCH SET 

Five sizes: 5 8-inch, *4-lnch, 7 8-inch, 
1-inch and I’s-lnches. With taper 
reamer. 

$7.50 

Post, 90c. 


BC 221 

Frequency Meters. 

$55.00 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c. 

STEREO headphones, brand new. 
$9.70. Post N.S.W., 60c. Interstate 
85c. _ 


TYPE S POWER SUPPLY 

(240 V/ AC supply for AT 5>ARB) 
Suit most types of Disposal trans¬ 
mitters and receivers. Outputs 250 
volt. lOma. 550 volt 200ma. 300 
volt lOOma. $30. 

TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal ’2 mile) 
$7 per coil. _ 

Post N.S.W.. 70c; Interstate $1.20. 

SCOOP PURCHASE 

Gramo Motors. New. Made in 
U.S.A. 4-speed 240 volt A.C. 50 
eye. Only $2.75 each. 

Post N.S.W. 30c; interstate 40c. 

CO-AXIAL SWITCH 

70 ohms, 4 positions. 

Can be motor driven, completely 
waterproof. 70 ohms type connectors. 
Housed In metal case 9in x 8ln x 
8ln. $5 each. Post N.S.W. 70c: In¬ 
terstate $1.20. 

ELECTRONIC COUNTER 

(Austronlc) 0-100 K/cs. 240V 
operated $150. 


Cossor Double Beam Oscilloscope 
1035. Tested. $150. 


SELSYN MOTORS MAGSLIP 

Mk.ll.$5.25 ea. 

No. 19 TWO-WAY RADIOS. 

Sold as is without power supply, 
leads, accessories, etc. Only $15. 

Or complete with above gear, $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 x 30.$12.50 

8 x 30.$18.75 

7 x 25. wide angle . . . . $29.50 

7 x 50.$22.15 

10 x 50.$23.07 

12 x 50.$23.95 

20 x 50 .$29.50 

Post N.S.W. 70c; Interstate $1.20. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1.500 Ohm 
Coils. $1.25 each. 

TOGGLE SWITCHES 

Brand new, 3 amp. 240 volt. S.P.. 
S.T. 39c each or 10 for $3. 

Add postage. 


Clntel Oscillator and Electronic 
Counter, type 388. $250. 

SPECIAL lucky dip valve offer. 15 
new valves in cartons for only $2. 
We haven t got time to sort them, 
so you reap the benefit. 

Post 60c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. 

_$39.00_ 

4 DIGIT RELAY 
COUNTERS 

SO-volt D.C.. suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade. 
Original cost $250, ideal Broadcast 
Studio, music recording. Church and 
play recording, etc. 

Fraction of original cost. 

Price on application. 

240 VOLT 
522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 V 
A.C. Complete and ready to plug In. 

$30. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill. amp. 24 volt. 1 8ln 
push movement. 

$1.25. Post 10c. 

CONDENSER LENS 

2’ 2 ln DIAM. 2in FL. $1.50 each. 
Or $2.50 per pair. Post 21c. 

CONDENSER LENS 

H 2 in diam. 1’ 2 FL. 50c each. 
Postage 17c. 

ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror Illuminated. 
900 x magnification, complete with 
dissecting kit slides, etc. $17.95. 
Post N.S.W. 65c; Interstate 85c. 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg eye. 

and TR 1935 125-150 meg cycles. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 

RECORDING TAPES 

TOP QUALITY. BRAND NEW 


3" x 

150’ 

65c . . . 

POST 

... 9c 

3" 

X 

600' 

51.35 . . . 


5" 

X 

900* 

51.78 . . . 

. . . 13c 

5” 

X 

1800' 

1200' 

2400* 

$3.29 . . . 

. . . 13c 

7“ 

X 

$2.75 . 

21c 

7" 

X 

$4.45 • ■ . 

... 46c 

7" x 

3600' 

$6.00 . . . 

. .. 46c 


CASSETTE TAPES 

C60 $1.15; C90 $1.75; C120, $2.25 
_ Post 1 3C. _ 

BYER 77 Mk. 1 

Rack Mounting Tape Recorder, ex 
A.B.C. 74-15 I.P.S. Full track tested 
$150. 

Microphone. Professional S.T.C. 
type 4017. $20. 

Marconi Video Oscillator type 
TF885A 0-12 M/cs. $75: 

A.W.A. SIG GENERATOR 

UHF 70-150 M/CS 

$65.00 

Pye 4 Channel Crystal Locked 
Oscillator. 1.5-30 M/cs. New. 
_$25;_ 

TRANSPONDER APX6 

with Lighthouse Tubes. Can be con- 
verted to 1200 M/cs. $17. _ 

WHEATSTONE BRIDGE 

Top grade. 

In Multiples up to 1,000. 

$65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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Answers—continued 


RADIO: Unofficial history 
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and inductance so that the circuits will 
resonate at higher frequencies - or shorter 
waves (SW). It is against our policy to quote 
:osts for any of our projects as prices of 
components vary throughout the country. 


DEAD LETTER: We are holding a letter 
returned to us by the PMG’s department, 
marked “not known”. It was originally 
Addressed to: The Occupier, Hummock Rd, 
Bundaberg, Queensland, 4670. This is the 
most complete address we had, as the original 
etter was unsigned and gave no house name 
>r number. Would the writer please contact us 
vith full details of name and address? 

APOLLO: Could you please tell me if it is 
iossible to receive the Apollo astronauts’ 
oice transmission on short-wave, and if it is 
ot, is it possible to build a receiver that will 
erve this purpose? (B.F., Red Cliffs, Vic.) 

£ It is virtually impossible to receive the 
r oice of Apollo with equipment that is 
enerally available to the public. The 
•equency involved (above 2000MHz) is 
igher than anything in general use and the 
ict that the transmission is coming from a 
loving object requires the use of a steerable 
ad trackable antenna. In short, to receive the 
oice of Apollo, you would require 
>mething along the lines of the Honeysuckle 
reek installation. We suggest that you listen 
> the Voice of America on short-wave, as 
ley transmit for long periods from the 
polio spacecraft during the missions. 

ALVE AMPLIFIER: I am an electronics 
ithusiast, 14-years-old. Have you ever 
ablished a design for a 3-6W mono/stereo 
nplifier, using valves? I have used both 
lives and transistors, and have found that 
lives are easier to handle. Enclosed is a 
rcuit for a HT power supply. Can you tell 
e how to convert it to a variabl supply? 
LH., Doveton, Vic.) 

We suggest the Baby Stereo Amplifier 
scribed in the May, 1964 issue (File No 
SA/20) would be a good choice for a simple 
sign to construct a stereo amplifier using a 
inimum of parts. Power output is about 2 Vi 
atts per channel. An alternative would be 
e Unit Playmaster No 1, of January, 1962, 
th 3.5 watts per channel output (File No 
SA/13). This is considerably more complex 
an the May, 1964 circuit, and will be 
rrespondingly more expensive to build, 
oject reprints for both are available for 20c 
ch. We cannot comment on your proposed 
wer supply circuit. This type of advice is 
tside the scope of our Information Service, 
outlined in the panel at the beginning of 
is correspondence section. 

LANStEIVER: I am about to construct a 
all transceiver for use in a yacht in coastal 
ters. I read the article describing the IC 
ler in your February issue. I imagine it 
»uld be fairly straightforward to extend the 
verage to other bands, and include a ferrite 
1 aerial for the radio beacon band 
>0-400KHz) so that it could be used for 
ection finding. The receiver would need to 
/er 2-3 and 6-7MHz. Can your design be 
>dified to give this coverage? Could you 
o supply me with the design for a 20W 
nsistorised crystal-controlled transmitter, 
table for the short-wave bands? 

McC., Launceston, Tas.) 

To the first part of your letter we must 
wer yes, S.McC. The tuner should be 
able of being modified to give coverage to 
•rt-wave bands specified, using a ferrite rod 
enna. We are not sure about extending the 
erage down to the 150KHz mentioned, 
it probably could be done. We are not, 
vever, in a position to undertake the 
;arch necessary. We are not able to help in 
way with your second request. As we 
e stated in these columns many times 


During the war years, radar was a 
complete mystery to the “old salts” of the 
navy who tended to feel that, if you couldn’t 
see a thing or couldn’t hear it, you could 
hardly expect one of “them new fangled 
gadgets” to do better. 

And, anyway, what sense could anyone 
possibly make out of smeary lines and 
patterns on a gadget that looked more like 
science fiction than science fiction itself? 

Apart from the sheer mystery of it all, and 
the security that surrounded those early radar 
installations, there seemed to be some kind of 
a suspicion that, even if the boffins made the 
stuff work, one of its effects would be to 
downgrade real seamanship. 

It was not surprising, therefore that any 
breakdown or faulty operation of the radar 
equipment provided the signal for a chorus 
which had as its theme the familiar words, “I 
told you it was no good”. And there are few 
people more easy to convince than those who 
want to be! 

In June, 1945, HMAS Strahan was nearing 
Morotoi and, in the space of two hours, the 
surface warning radar detected a small ship, 
while an air-warning radar picked up an 
unidentified aircraft long before the seaman 
on watch had sighted either. 

Incidents like that gradually convinced the 
old salts but they were more than ready to be 
unconvinced. 

That same night in Morotoi Harbour the 


before, we do not describe any transmitting 
equipment except that intended for use on 
the amateur bands. The reason for this is that 
it is difficult to arrange PMG approval for the 
operation of individual items of home-made 
equipment on “commercial” bands. We 
suggest that you approach a company which 
manufactures this type of equipment and buy 
a unit which already has PMG approval. 

TRANSISTOR POWER SUPPLY: I intend to 
build the Transistor Power Supply, described 
in April, 1962. For the 100mA meter shunt, 
you call for 4 x 3.3 ohm, 1 x 10 ohm in 
PLL/L. Does this mean that the four resistors 
are connected in parallel to give the correct 
valve? Also, what would be an equivalent for 
the B450-1-1 selenium bridge rectifier? Could 
I use AD 149 transistors instead of the 2N301 
transistors? (G.J., Perth, WA.) 

® The five resistors are connected in parallel. 
If you are unable to get the selenium bridge 
rectifier, we suggest that you use four type 
BYZ13 or similar, silicon power diodes. We 
have not tried the AD 149 transistor in place 
of the 2N301, in the Transistor Power 
Supply, but it should do the job satisfactorily. 

SMALL AMPLIFIER: I would like to make a 
small amplifier, about 12in high by 8in wide, 
but I am not sure whether it is possible to 
make an amplifier as small as this. Would a 
small amplifier need the same parts as a larger 
one, and could you list the parts required for 
a small amplifier? (F.M., North Sunshine, 
Vic.) 

® Unfortunately, your question is far too 
general to allow us to help you. The only 
specifications you have £iven are two of the 
three dimensions indicating the physical size. 
There is no indication of the job which the 
amplifier is to perform, the nature of the 
signal source to feed it, the type of 
loudspeaker it is to drive, the likely power it 
will need to deliver, or whether it is to 
operate from batteries or the mains; to name 
just some of the more important 
specifications. In fact, we suspect that you are 
using the term “amplifier” to embrace a 
complete system, such as a record player, PA 
system, or something similar. As far as the 
amplifier pro per is concerned it is possible to 


air-raid sirens sounded long and loud but the 
air-warning radar indicated nothing but a clear 
evening sky, devoid of enemy planes. I don’t 
think I’m exaggerating when I say that a third 
of the ship’s company, including an officer on 
watch, hastened to let me know that the radar 
had let the ship down. And what we can’t rely 
on, we may as well not have! 

It was some time later that we learned that 
the whole thing had been an air warning drill 
and that there had not, in fact, been any 
planes around. 

On September 26, 1945, HMAS Strahan 
struck a mine near Hong Kong. The ship was 
not badly damaged and only four men were 
injured, however, the explosion was such that 
the radar took a horrible beating and was put 
out of action. 

Guess what was the first remark I heard 
after the smoke had cleared: “It only goes to 
show that you can’t depend on radar”! 

(R.M., Wentworthville, NSW.) 

® Readers are invited to submit contri¬ 
butions to “RADIO: Unofficial History” and 
a publication fee will be paid for those used. 
Stories must be humorous and they must be 
true. Letters must be signed and the locale of 
the story indicated as a mark of good faith. 
The Editor reserves the right to rephrase 
contributions as necessary to preserve unifor¬ 
mity of style. 


make such devices a good deal smaller than 
implied by the dimensions you quoted. If you 
care to let us have more details we will do 
what we can to helD. 

QUADRAPHONICS: Can you publish a 
circuit for a quadraphonic amplifier. I should 
like the unit to be fairly cheap, but good; the 
emphasis is on the “good” however. I was 
thinking along the lines of 12V operation 
from battery or transformer, but 240V would 
also be satisfactory. It would be desirable to 
have tremolo, vibrato, tone, volume and 
“echo” controls in each channel, and input 
for microphone. (R.N., Ipswitch, Qld.) 

® Presumably by now you will have seen the 
article in our April issue, entitled “Simulated 
Quadraphonics”. We believe the methods 
described are the best compromise at the 
present time. We have no plans for multiple 
amplifier arrangements at present. ® 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
Ml work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE. N.S.W. 90 4825 
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CAT RESEARCH ...from p. 17 

missile launching sites where operations are 
particularly sensitive to the vertical air 
motions associated with lee waves. 

Finally, high-power radar has a possible 
application as a means of identifying likely 
areas of thunderstorm development. 

Studies using the Defford radar have 
shown that regions of relatively deep 
convection which precede the development of 
showers or thunderstorms are, at least in some 
circumstances, persistent and trackable. 

In these circumstances it has been found 
possible to identify regions of likely 
thunderstorm development three hours before 
the first outbreaks of rain. The range to which 
the clear air convection can be detected with 
the Defford radar varies considerably, but in 
highly convective summertime situations it 
can be as great as 100 kilometres. 
Consequently high-power radar appears to 
offer promise as a practical means of making 
some short-term predictions of the likely 
location of thunderstorms. However, it will 
still be necessary to use conventional 
radiosonde data to assess whether 
thunderstorms are capable of occurring at all. 


WORKING WITH METERS 

...from p. 77 

values. One possible way to achieve this might 
be to use a 0.15 volt battery with a suitable 
reduction in circuit resistance. However since 
batteries of this voltage are not available we 
have to adopt other measures such as shown 
in figure 9. 

Here, with the switch S in position 3, a 
3.33K resistor is connected in parallel with 
the meter and its associated series resistors. 
The result of this is to reduce the total 
resistance of the circuit under short circuit 
conditions to one-tenth of its previous value: 
ie, 3K. The current supplied by the 1.5 volt 
battery has now increase! by a factor of 10 
from 50 to 500uA. But of this current only 
50uA flows through the meter and its series 
resistor, the remaining 450uA flowing 
through the 3.33K resistor. As before, the 
meter will thus read full scale when the 
terminals A and B are short-circuited. 

If we were to place a 3K resistor between 
the terminals, it would double the total 
circuit resistance and allow only 250uA to 
flow, of this 25uA would flow through the 
meter causing it to read half scale. The meter 
will thus give resistance readings on this page 
which are one-tenth those of the original 
range (position 2). 

Carrying this idea still further we can 
provide a resistor which will reduce the total 
circuit resistance to one hundredth of its 
original value, and give a lower range again. 
The value of the resistor in this case is 303 
ohms. When this is brought into circuit the 
short-circuit current flow will be 5mA, and 
connection of a 300 ohm resistor to the 
terminals will cause the meter to read half 
scale. In a similar manner, the 30 ohm resistor 
connected in circuit with the switch S in 
position 5 will increase the short-circuit 
current still further to 50mA, and give a half 
scale deflection reading of 30 ohms. 

The total resistance span of the ohmmeter 
in figure 9 is thus from 30 ohms to 
300Kohms at half scale deflection. This 
should be more than adequate for general 
workshop use. 

And with those comments on the 
ohmmeter we must bring to a close this 
discussion of the basic application of meter 
movements in ammeters, voltmeters and 


ohmmeters. The reader may already have 
noted that suggested practical versions of the 
circuits shown in figures 4(a), 6 and 9 are 
illustrated in the photographs, for the benefit 
of those who may appreciate a little guidance 
in this direction. ® 


MOISTURE ALARM...from p. 43 

C106Y1 is a 30 volt, 2 amp device. Both of 
these are made by General Electric. 

Having discussed the operation and 
construction of* the rain alarm, we shall 
briefly outline some of the other uses. One of 
the most useful applications of this device, 
especially in a young family, is as a 
bed-wetting alarm. ’ Here the sensor would 
have to be flexible, and yet not prone to 
accidental shorting. Perhaps the easiest 
approach would be to make the sensor in the 
form of a “sandwich” consisting of two pieces 
of brass or aluminium flywire separated by a 
piece of plastic flymesh. Araldite could be 
used to bond the three sheets together to 
form the sensor. One proviso with this sensor, 
as with the rain sensor, is that it would have 
to be dried off before it could be used again. 

Where condensation or water leakage is a 
problem, the rain sensor may be placed under 
the suspected pipe so that the first drops 
trigger the alarm. 

Another important application of the unit 
would be as a pool splash alarm. A swimming 
pool can be a real danger where a small child 
or pet may tumble in and not be able to swim 
or get out. Fences help, and so do pool 
covers. But fences can be climbed, gates left 
open and pool covers left off. What is needed 
is some sort of alarm which will let the 
home-owner know that someone or 
something has fallen into the pool. 

In this case, the sensor would take the 
form of a pair of probes mounted in an 
insulating block. The probes should be 
mounted about Vim apart and the unit 
mounted on the side of the pool, where it is 
not likely to be damaged. The probes should 
be just above the water surface, so that small 
waves will trigger the alarm. Note that the 
unit would have to be set to its minimum 
sensitivity so that condensation does not 
cause false triggering. ® 


DELTAHET ... from p 65 

lOKHz calibrations, with only a very small 
error. 

With the calibrations marked on the scale 
in pencil, the dial scale must be removed so 
that the lines may be drawn in and the 
lOOKHz calibration figures marked in. We did 
this with Tekni-Cals, as used on the front 
panel, and the same general comments apply. 
However we did not spray over the dial 
calibrations, as they are not subject to the 
wear that markings on a front panel would 
have to withstand. 

Before rounding off this series, may we 
anticipate one question. This relates to 
battery operation, either from dry cells or 
from a 12-volt car battery. Although we have 
not tried either, we can see no reason why 
this should not be done. A battery of 12 dry 
cells would give a nominal 18 volts and this 
would be ideal for portable operation. All 
that is required to make the change is to 
remove the fuse on the DC line and feed the 
battery between earth and the receiver side of 
the fuse. As it stands, the quiescent current 
would be a little less than 90mA. This could 
be reduced by judiciously increasing the 
values of R156 and R158. 


For operation from a 12 volt car battery, 
the answer is not quite so simple. In this case 
the 20 volt lead to the audio amplifier should 
be joined to the 12 volt line. All circuity prior 
to Cl61 should be deleted, and the battery is 
then connected across Cl61. But note that 
this is valid only for a negative earth system. 
For a positive earth system, major 
modifications would have to be made. It 
should also be noted that as the audio supply 
voltage has been reduced, the output will 
drop accordingly. 

We would also like to mention that, while 
we would have liked to have tested the 
receiver under actual amateur operating 
conditions before going to press, this has not 
been possible. However the muting system is 
positive and fast, and we can see no reason 
why it should not be satisfactory. The main 
point which should be carefully watched, is 
the possibility of RF from the transmitter 
reaching the first stage and possibly causing 
trouble. However, it is the writer’s practice, in 
Transmit/Receive switching, to make sure 
that the input to the receiver is shorted oul 
by a set of relay contacts, or an effective 
equivalent. This should avoid any problems ir 
this regard. 3 


STEREO CARTRIDGES 

...from p. 91 

have valid meaning it must be related to i 
specific cartridge equipped with a specific 
stylus and - in the extreme - used in a givei 
tone arm which is perhaps as great an overal 
performance criterion (particularly at lov 
frequencies) as any other. For instance, th 
specifications noted by Shure apply to th 
cartridge mounted in the SME tone arm. 

QUADRAPHONICS AND CARTRIDGES 
At least one proposal for a quadriphoni 
(four-channel) disc involves the use c 
supersonic (30KHz or higher) subcarriers tha 
would contain the rear-channel signals. Th 
problem of successfully tracing a 30KH 
signal cannot be overstated. Extremely lo' 
stylus-tip mass, extended frequency responsi 
and low tracking force would all be necessar 
to successfully trace such a disc. 

Assuming that a cartridge were able 1 
respond adequately to these high subcarri< 
frequencies, the question of cable capacitam 
roll-off of these frequencies would be coir 
critical indeed. 

In fact, in demonstrations of one form < 
this disc by the Victor Company of Japa 
two solid-state devices (impedan< 
transforming transistor stages) were instalk 
directly behind the cartridge body so that tl 
resulting output from each channel w 
low-impedance and not subject 
high-frequency deterioration by the sign 
cables. 

This form of disc, however, is likely 
present a more serious problem. The slighte 
amount of stylus imperfection (caused 1 
extended use of the stylus) would attack ai 
destroy the higher frequencies associated wi 
such a subcarrier long before it would beg 
to gouge out the conventional, two-chanr 
audio-range material. Thus, it seems unlike 
that the supersonic subcarrier method 
achieving quadriphony on discs will 
adopted unless cartridge manufacturers c 
solve a whole new set of engineeri 
problems. 

It is not surprising then that the cartrid 
makers I queried generally expressed 
preference for one of the coding systems f 
getting four channels into and out of o 
record groove. 

Neither the Scheiber, the CBS, t 
Dynaco, nor the E-V coding system ent£ 
any significant change in phono cartric 
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MARKET PLACE 

Send your ads for this page on the form overleaf 


FOR SALE FOR SALE 



WANTED 


MODEL Marine Scotch boiler blue print $1.65, 
i. 70 ~- - 


posted. Bolton. 
Catalogue $1.65. 


King Street. Sydney. 


<IT 10W amplifier for 8 ohm speaker, distortion 
0.1 pc; frequency response 2dB 20H*-50KHi; 
Input Impedance lOK-ohms; Input sensitivity IV 
RMS—$12.00. Circuit board, diagram and Instruc¬ 
tions. $3.00. Catalogues SAE. Hobipak, PO Box 
224, Carlton South, Victoria. 

AMPLIFIERS, transistor, guitar, stereo 70W ($25), 
150W ($45), RMS Guitar preamps, Inc middle, 
presence, $7. Melrose, 843 Canterbury Road, 
BOX Hill, Vic, 3128. 

ANTASTIC AM tuner. Revolutionary ultra low dis¬ 
tortion circuitry makes AM better than you can 
believe. Wright Audio Developments, 3 Rowllson 
Pde, Cammerary, NSW._ 

ADIO, TV and appliance repair service. Geelong 
suburbs, new w’shop, good equipment, stock. 
Clears $6,000 pa profit. Ill health forcing sale 
of well built business, 3 b.r. b. ven. home, W.-W. 
carpets, oil heating, etc., etc. Business can be 
doubled by active technician. Quick sale needed. 
$22,000. Cunliffe, 4 Harding St. Corlo, Vic, 3214. 
Phone 7 8142. __ 

SlAC AC06DR, 6A, 400V, SCR 2SF664 10A, 

400V $2.50; DIAC V413 50c; BC109, AC128 

45c; BF115 55c; 2N30S5 $1.60; Diodes EM408 
55c; CA91 20c. SAE other types on request. Post 
»nd package 20c. Hybeta Electronics, PO Box 39, 
St Agnes, 5097. 

aYLOR Model 45D rapid mutual conductance 
'alve tester perfect condition from deceased estate, 
naif new price. Also TV field strength meter (best 
jffer). Write K. G. Shanley. "San Michele," 
\damlnaby, NSW, 2630. 

l-FI equipment. We maintain large stocks of 
Dual. Wharfdale, Goodmans, Kenwood, Sony, Shure, 
IH, Silcron, Sansui, Encel HI-FI, EMI, BASF and 
Xmpex tape. We match components carefully to 
live you the sound you want. See us for Quad, 
Iordan Watts, Hypertone, Tandberg, ERA, Thorens 
md other outstanding equipment — also custom 
lullt speakers. In Canberra, phone 81 2549. 
dall orders. Box 125. Curtin, ACT. 

ODEL Railways. Ready to run and build it your- 
elf kits. MRC Frledmont and Protype Aus- 
rallan prototype kits in HO. RlvarossI, Peco and 
‘rlang-Hornby In HO. Atlas and Peco In 
nlnlature N. Call or write for free literature on this 
isdnatlng hobby. Please Indicate If Interested In 
10 or N. P.J.P. Productions, 15 Hamilton Street, 
Ilsborne, Victoria, 3437. 

ARTS for CD I ignition, etc. Inverter transfor¬ 
mers. 12V-400V, 100mA. Transistors, 2N174/ 

100, $2.00 each (2 req.). Finned heatsink boxes 
Mth slots for pc boards. Anodised black or gold, 
3.50; plain $2.50. H.P.H. Electronics. 221 

lemorlal Avenue, Liverpool, NSW, 2170. Add 
ostage and packing 50c. 

MICONDUCTORS new, top quality, guaranteed 
randed as advertised. BC108 45c. BC109 50c. 

Cl 07, BF115, OC171, BC177, 55c. 2N3053. 

1.20. 2N3054, $1.50. 2N3055. $1.60 mat. Pr. 
3.40. AC187/188, $1.60, AC127/128 pr. 

1.40 AC128 60C. AD161/62, $2.70, 2N5459 

V1PF105), $1.00. 2N5485. $1.75. TAA300. 

2.70. OC44, 45, 72, 40c. Diodes 1A 400V, 
5c. 800V, 50c. 1000V. 75c. 6A 400V. 70c. 

A91 type, 17c. OA202. 30c. Zeners. 3. 6, 9 

r 12V, BZY88 type, 60c. 1W type, 90c. SCR 
5A 100V. $2.25. 400V, $3.25. Special on 

ots. Stereo 470K plus 470K log or I In., 47K plus 
7K log, $1.20. Small size, long shaft, single 
70K lln, 47K lln, 30c. Post 10c return mall 
jrvlce. T. and M. Electronics. PO Box 57. Haber- 
Md. 2045. 

iiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiinii 


sign. The Dynaco system does suggest that 
wording engineers deliberately introduce 
t-of-pnase information into recordings that 
j otherwise processed in the same manner as 
iay’s stereo discs. This implies that 
tridge designers maintain accurate phase 
ationships at all significant frequencies (a 
;cification that up to now has not been 
nsidered important). 

The cartridge industry generally has 
opted a wait-and-see attitude to 
adriphonics. Most manufacturers feel that 
ire is still much work to be done even in 
rfecting present stereo cartridges and their 
move tracing capability, and that new 
quency response and phase accuracy 
[uirements could well throw this segment 
the industry into sudden panic again. <5 


SOLID-STATE linear amplifier modules, bandwidth 
2-30MHz, transient protection factor 8, output 
75 or 50 ohms, supply 28V, 10 watts continuous 
rating RF, $49. 2W, $15; 100W. $195. New¬ 

man, 27 Berry Street. Regents Park, NSW, 2143. 

TWO Beyer M88 50 cardiold microphones, 50 
yards balanced cable, preamplifiers to feed any 
recorder. As new. Also Wharfdale speakers. 
Bill Rose. 80 5578 (Melb). evenings. 

CLYNE electronic organ, Incomplete. Two 61 note 
keyboards and parts, speaker, etc. $200 or offer. 
R. Hood, 47 Wentworth St, felackheath, NSW. 

MICRONICS mail order bargains. Guaranteed, new, 
branded, no seconds or rejects. Semiconductors— 
BC107-$0c. BC108. 109-45C ea. AC127 128-60C 

ea. AC187. 188-80C. EM401-20c. 0A91-20C. 

Electrolytlcs — high stability, miniature, single 
ended. 25VW: 4.7uF-15c, 10uF-17c, 25uF-19c, 

47uF-21 c. 1000F-24C, 200uF-28c, 470uF-38c, 

1000uF-58c. Hi-Fi—audio 1C 3W RMS MS102AY. 
Input 20mV, supply volts 13V, low distortion, 
unbeatable value at only $5.95 ea Incl tech data. 
Post pack 15c. Micronics, PO Box 175, Randwick. 
NSW. 2031. 

STEREO Supplies. Queensland agents for Cam¬ 
bridge, Lux, Sound. Rotal, Jorgen amplifiers. Con¬ 
noisseur, Micro, Lesa turntables; Celestion Sonlcs. 
Tesla, Seas speakers; Grace, Lustre, Micro, Con¬ 
noisseur tonearms; Grace, Micro cartridges; Teac 
recorders. 100 Turbott St, Brisbane. Phone 
21 3623. _ 

SELL OC44, 45, 71. 72, 84. AC128, BC108, 
109, 2N3638, 5 for $2 or 50c ea. 2N3642. 
3643, 3538A, OC171, 2N370. 371, AF115N. 

116N, 117N, BF115, 2N3694; AC127, 4 for $2 
or 60c ea. Power types 2N176. $1.20 ea. OC28, 
29, 35, 36, ASZ15, 16, 17, BDY20, 40250, 
2N301, 2N3055, all $1.50 ea. 2N174. $3 ea. 
OA210, BL126. EM404, IN4004, 40c ea. 

OA211. BY127, BY 100, FM410, 70c ea. UJT 
2N2160, FET 2N4360. $1 ea. MPF105, 2N3819, 
2N5459. 90c ea. BA100, 25c ea. OA81, 85, 91, 
95, 12 for $2 or 20c ea. Also $CRs and Trlacs. 
Extra Discount on large orders. SAE for stock- 
list. Post and pack. 20c. Customs Electronics, Box 
1452, GPO, Adelaide, 5001._ 

MODEL ENGINEERS—air compressor castings blue 
print. Bolton, 70 King Street. Sydney. Catalogue 
$1.65. 


CIRCUIT or manual AR8 receiver. Buy or loan. 
R. E, Osborn, Nelly Bay, Magnetic Island. 4810 . 

WANTED, home-made radiogram NOT SOLID STATE 
with efficient short-wave radio 5 to 50 metres. 
If you have one for sale and live convenient to 
the railway line going west from Sydney, say 
Central to Bathurst, and price Is reasonable I will 
call to Inspect. Write N. Dubow, 2i Coalbrook 
Street, Llthgow. __ 

READER SERVICE 

BUILD a 2-transistor elapsed time meter counting 
up to 999.9 hours (0.1 hour equals 6 minutes), 
using our PMG 4-dlglt counter. Circuit diagram 
and instructions included wlht each May order. 
Have fun next weekend, send off now — 2 for 
$1.50, 1 for 90c. Post paid anywhere. R. M. 

Enterprise. PO Box 144. Marrlckville, 204. _ 

REPAIRS to receivers, transmitters, construction 
testing; TV alignment, Xal conv., specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. 80 3777. _ 

ELECTRONIC Organ. Do not build yourself an 
organ without first finding out about the superb 
Schober (USA) Assemble-lt-Yourself Kits. In¬ 
quiries to Schober Organ (Australia), 124 Living¬ 
stone Ave, Pymble, NSW, 2073. (Mail only. 
please.) _ 

AUSTRALIAN Tape Recording Society offers tape 
library, "The Microphone" Journal, audio visuals, 
round robins, tapespondence, sales. Enquiries PO 
Box 130, Hornsby, NSW. 2077. Please enclose 
large, stamped envelope. _ 

BURGLAR alarms, all fittings, foil tape. etc. Send 
SAE for list. Installation to Insurance standards. 
Phone 848 1386. Edore Enterprises, Post Office 
Box 42, Doncaster, Vic, 3108. _ 

TAPE to disc service. Take advantage of W. and G. 
Records professional experience, when next need¬ 
ing a tape to disc service. W. and G. Record Pro¬ 
cessing Co., 185 A’Beckett St., Melbourne. Tel.; 
329 7255. _ 

BACK Issues Electronics Australia stocked. 50c 
each, prompt service, post free. T. Weir. 56 
O’Connor St., Haberfteld NSW 2045. Phone 
798 7569. Wanted to buy copies also. _ 

CRYSTALS for CB 27,240 and 26,785MHz, Uin 
pin, miniature, $6 pair. Post free. Shalley, 127 
York Street, Sydney. 


WAYNE COMMUNICATION 
ELECTRONICS 

757 Glenferrie Road, Hawthorn, Victoria 3122. Phone 812818. 

SPECIAL! 

Computer boards cont. 4 high speed Silicon Transistor and 12 si. 

diodes $1.00 each. 

Oscilloscope tubes new various brands $2.00 each. 

Coaxial Cable R.G. 2I7/U50 Ohm. Attenuation l.4db. per 100' at 100 Miz. 

Low Loss Ideal for 432 Mlz. or 1296 Mlz. 5.5db. per 100' at IGhz. 

30c per yard 
BENDIX RAIB RECEIVER 

150 Khz-15 Mlz in 6 Bands. Sensitivity 2uV. Power Requirements I2v at 

.... I.5A Heaters 225v DC at 70mA H.T. 

Inbuilt B.F.O. A.G.C. Switched. | n Original Condition with Circuit. 

$50.00 

NEW TRANSFORMERS 

240 Primary 14 volt. 5 Amp. Sec. $4. 240v Primary 3,6,9, I2v 2 A. Sec. $3. 
2'40v Primary 22v 4 A. Sec. $4. 240v Primary I7v 2 A. Sec. $2.50. 

SIEMENS RELAYS 

Plug-in type with Base 1250 Ohm. coil. 4 Sets change-over. Contracts $2.50 each. 
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To hell with stereo 
that only does half the job. 
Listen toTEAC. 


Teac builds sound systems for people who are serious 
about music. Who are willing to invest in the finest 
equipment that money can buy. 

There are no half measures with Teac. Wishy, 
washy half systems with pretty faces but no guts are out. 
Teac simply builds the best that money can buy. 
Attractive functional pieces with hearts of gold. 

With Teac you hear it as it really is. Nothing is lost. 
There is only the pure sound of the original. 

Teac is a full range of stereo sound equipment. Tape 
recorders, tape decks, turntables, speaker systems, and 
amplifier. The best equipment next to owning your own 


recording studio. (Even if you do you’d be hard pressed 
to match Teac, anywhere). • 

That’s good news for the man who wants more than 
half a system. And if that is you, see your Teac dealer 
for an extremely ear opening demonstration. 

No half measures. Listen to Teac. 

TEAC A Sound Idea 

Australian Distributors: 

Australian Musical Industries 

155 Gladstone St., Sth. Melbourne, Vic., 3205. 

Phone 697281 



V: Convoy International Pty. Ltd. 357 2444. SA: Truscott Electronics 23 3024. WA: Alberts TV & Hi-Fi Centre Pty. Ltd. 21 5004. 
!: B.B.C. Radio Centre 31 4126 Burnie. QLD: Brisbane Agencies Audio Centre 2 6931. ACT: Homecrafts Hi-Fi Centre 47 9624. 

P.J. Leunig Pty. Ltd. Alice Springs. amii3o 



















I’VE HEARD 
THAT THE A.R.TX 
COURSE GIVES 
YOU A BETTER 
FUTURE IN 
RADIO ANDTV 


I’MTIRED 
OFDOING 
THESAME 
JOBR3RSO 
LITRE PAY. 



I'M GOING 
FOR THAT 
A.FLTC 
COURSE 
TODAY BIU.,’ 


WELL I’M 
STILL ONLY 
THINKING 
ABOUT IT. 


DOING 
PRACTICAL 
WORK IN 
YOUR 
OWN 




I’VE FINALLY GOT 
THAT CAR I’VE 
ALWAYS WANTED. 


WHAT 

A 

BEAUTY 

HARRY/ 



I REALLY MUST TAKE 
THAT COURSE.A.RTT.C. 

MAKE IT EASY FOR 
THAT BETTER PAJDJCB. 


Your career can be more 
profitable and interesting 


Get into one of these profitable electronic 
careers in radio and television. 

There is a profitable career for you in the 
many phases of radio, television and electron¬ 
ics including manufacturing, radio servicing, 
television servicing, research, sales broadcast¬ 
ing and television executive, armed forces 
A.R.T.C. can help you gain one of these much 
sought-after positions. But remember, it is 
only the trained man who succeeds and 


A.R.T.C. can give you the complete training 
which is necessary. 

Train at home 

With A.R.T.C. you can obtain the training 
you need. At the benches and in the lecture 
halls of Australian Radio and TV college or 
in your own home by correspondence . . . you 
can be taught every important aspect of radio, 
television, details of every application of the 


fundamental principles of electronics. The cc 
urse is intensely practical and individual. 
Make spare-time money 
If you wish you can make your spare tirr! 
earn money for you. Many students mal- 
extra money at spare time work after only t\ 
first few weeks. Think of all those thin 
extra money can bring you, home of yoi 
own, car, time for relaxation, etc. Safegua 
your future . . . mail today. 


Start earning money while you do the coursewrite today for free booklet 

Australian Radio 
and Television 
College Pty Ltd. 

E. S. & A. BANK BUILDING. 

Cnr. Broadway and City Road, Sydney, 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 








































































